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(1330, Eprors | Phil. Soc., 
tba: 22. pp, 26-27; Feb,, 1924. Attention is directed to a false inference 
drawn from the, analysis, given a, previous, ePaper [see Abstract 2066 
(1923)}. «The tevised probability, statement given in the present paper 
gives no direct justification. for a probability statement which i is concerned 
with one, and only one, set of obseryations, apart. from | any assumption 
1351. ‘Rational. Units, ympbell, (Phil. Mag. 47. 
pp. 169172, Jani, 1924,)—The) author. criticises, Lewis’s theory of ulti- 
mate rational units, which, he argues, is. demonstrably erroneous. Its 
falsity has its origin in a failure to observe that the equations by which 
Planck proposes to determine his ‘‘ natural units ’’ from universal con- 
re 1005. (4923)]. T, ‘A. P, 
eit. Instrumentenk.) pp.: March, 1924. 
1333. Ferguson Meter, No. 5. W. B. 
J. pp.. 30-35); Disc.,.35-36, Jan,,. 1924. )—The. instrument is intended 
for the. measurement of photographic, densities to non-parallel rays (D,), 
being a modification of the long bench photometer. type, but of manageable 
length,’ and with an improved..comparison. field through the use of a 
modified Abbé ¢ube and a magnifying eye- piece, The author describes 
the devices for putting it quickly in adjustment, and the means by which 
higher! densities can be read. than from 0:0 to, 2: -§, which are given ‘by 
theiscales: In the discussion which, followed, it was agreed that its great 
advantage is thie equality of illumination of the field whatever the density 
measuremént; «but objection, was.taken to the use of the two lamps 
(instead:of:one);: involving perpetual electrical adjustment ; of a vertical 
plate-holdet imstead. of a. horizontal one, which is necessary for rapid 
working of an opal screen, which, by scattering the light, might 
bring:about .a variation with. distance te and so alter the 
densities slightly. S. D. 
VOL, XXVII.—A.—1924, 2I 
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1334. Total Immersion Indicating Hydrometer. A. Pollard. (Journ. 
Sci. Instruments, 1. pp. 97-104, Jan., and pp. 129-136, Feb., 1924.)— 
A description of an instrument where one end rests and rolls on a horizontal — 
optical flat whilst the other moves over a circular calibrated scale, the con- 
figuration and disposition of the material from which the instrument is 
made being such that the centroid of its mass m and the centroid of its 
volume v subtend a small angle a at the instantaneous centre of rotation, - 
If @ be the: afigle lp makes with the horizontalin the position of rest, then 
tan 6 = Ap — B, in which A dnd B are constants epending. onthe con- 
figuration of the body, A also being dependent upon the temperature, 
If the observed reference line subtends an angle 8 with the line /, at the 
centre O, the angle which is observed will bed =@+ 8. After giving 
the theory of the instrument, the author states that the sensitivity is 
», greater the smaller the angle a and is 
a maximum when ¢ = f or the imagi- 
nary line/,is horizontal. The observed 
angle, as already stated, is¢ = + B. 
- When’ A, B; and B are known, by 
plotting the tangents of = ¢ — 
| against’ the corresponding: densities, 
——___—_—_— — the best straight line, known as. the 
calibration line, can be fitted to the three observations’ from which 
the scale can be constructed. The tangent of ‘the ‘inclination of the 
instrument to the horizontal when in equilibrium is ‘proportional to the 
densities, and to demonstrate these points two actual instruments: are 
described, with illustrations. The author proceeds with the develop- 
ment of high-sensitivity precision instruments requiring temperature 
control, and shows how by their use the density of highly viscous’ ‘liquids, 
such as glycerine, can be determined comparatively rapidly): The 
cubical of expansion of can tii 


mann. (Zeits. Elektrochem. 30. pp. 86-88, Feb., 1924.)—-The density of 
carefully prepared graphite at 16°C. is 2*232 gr. per c.c. Within’ the 
_ limits of error this agrees with the value deduced by Debye :and:Scherrer 
from, X-ray measurements. A. A. D. 

1336. Mensurational Characteristics or Photographie Film. E. ‘Ross. 
(Eastman Kodak Co, Research Lab. Comm., No. 192. Astrophys. J. 59. 
pp, 181-190, April, 1924. )—The observation of Cheshire and: of Curtis, 
that photographic film is ‘Subject to large and irregular contraction on 
development, is confirmed only in the case of ‘‘ NC’’ or non-curling film. 
For motion picture, aerial, portrait, and process film, the contractions and 
irregularities are found to be considerably less; in the two last mentioned, 
only one-tenth (about 0-05 per cent.) of those found by Cheshire and Curtis. 
The changes in length and width are different, the length of a film showing 
increased effect, due probably to strains in the roll. Films of all kinds are 
subject to parallel changes in length from day to day and from winter 
to summer, due to humidity conditions. There is no local distortion in 
portrait film or in motion picture and aerial. Local distortions of 10 p 
sometimes appear in “NC” film on development, which, er gradu- 
ally disappear in a few days. 
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1337, Surface Tension. Gelatin Solutions. C; E. M. 
Salisbury, and M. T. Harvey, (Indust. and Engin,’ Chem:\16. pp; 161- 
163, Feb., 1924.)—The surface tension of gelatin solutions is‘ investigated 
by theans of the Morgan drop-weight method. Increasing concentration 
causes decrease in the drop weight. _The drop weight rises to a‘maximum 
with increasing temperature, and than falls until the transition temperature 
38° C. is reached, when it remains’constant. With incréasing pH values, 
_ the drop weight tends to reach a minimum at 38° C, for all concentrations. 

If the solution ‘is first heated to above the transition temperature, deter- 
_ minations may be made up to about 10 per cent. gelatin. The ‘drop weight 
newly the age of solutions. B: 


1338. The Calibration of Capillary Tubes. J. and 
L Masson. (J. Phys. Chem. 28. pp. 166~169,. | | 

Feb., 1924.)—The capillary tube is’ set up ver- | 
tically with the portion to be calibrated sur- 
rounded bya water jacket, perferably maintained | 
at the temperature at which the capillary tube © 
is to be employed subsequently. The lower 
part of the capillary is provided with a tap C, 
and the lower end is drawn out to a very fine © 
jet. A side tube communicates with a tap B, a 
mercury trap, and a vacuum pump. Calibration | 
of the tube is carried out by exhausting the tube «© 
to various pressures and determining, by weigh- — 
ing, the respective amounts of mercury with- 
drawn from the vessel A when the mercury 
meniscus stands at different points on the scale — 
attached to the capillary tube. Schalkwijk’s \ 
data are utilised in order to ascertain the cor- 
rection of volume to take account of the form 
of the meniscus (Phys. Lab. Leiden, Comm. 
No. 67, 1901, K. Akad. 
Pp. 462, 1900, and p. 512, Won), Ss. G. 


1339. Determination of the M 
in Bubbles, Part II. S. Sugden. (Chem. Soc., J. 125. pp. 27-31, Jan., 
1924.)—An improved form of apparatus is described and a simpler method 
outlined for calculating the surface tension from the observed data [see 
Abstract 2040 (1922)]. Direct measurement of the diameter of the capil- 
lary tube may be avoided by using pure benzene, the surface tension Ae 
which is known sufficiently accurately, for purposes of calibration; 
table given shows the surface tension of benzene at ca igarerasnaeg trom 
10° to 30°. For tubes of the ordinary ‘size, the equation ! 


may be sad y being the surface tension in dynes per cm., Aa constant 
for the particular apparatus, P the difference between the pressures 
required to liberate bubbles from the two tubes in dynes. pet Sq. cm., 
D the density of the are A and rz the radius of the wide tube in ad aa 


wt. 
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138Qs Surface Tension at. the. Surface of, Separation of Water and an 
Organic: Liquid in the Presence of Fatty Acids and Alkalis. R, Dubrisay 
and P. Picard, (Comptes. Rendus, 178, pp. 205-208, Jan, 7, 1924.) 
in a preceding note {see Abstract 383 (1924)} the authors have. described 
the influence of the carbonation of the alkalis. and of the addition. of certain 
electrolytes ona phenomenon discovered by Donnan and utilised by 
Dubrisay in acidimetry, In this paper is described the influence of the 
nature of the fatty acids employed and of their concentration in the onganic 
liquid... The: phenomenon only shows itself in the, case of fatty acid 
properly so called.. The different terms of the series are compared together. 
A fixed proportion of acid, 0-5 %, was dissolved in benzene and into this 
solution was made to flow slowly standardised soda liquids of strengths 
IN/1260. and: NJ/2500, the volume corresponding to an invariable:number 
of drops being measured. The results for pure; benzene and for.solutions 
in it of lauric, myristic, palmitic, stearic, oleic, erucic, and ricinoleic acids 
are given. The effect of introducing in the aqueous. phase 1 per cent. of 
sodium chloride is indicated. For the saturated acids the phenomenon 
is more marked as the molecular weight increases. The effect of concentra- 
tion was observed in the cases of stearic, oleic, and ricinoleic acids. .For — 
Stearic acid limits are set by the solubility of the acid in benzene. For 
oleic and ricinoleic acids the surface tension first decreases with increasing 
concentration, passes through a minimum, and again increases tendi 
towards the value observed in the absence of alkali. The results furnish 
clear distinctive characters peculiar to the different fatty acids, and 
indicate the conditions for the of in 


1341. Correlated to Pendulum 
Dampings. E. H. Barton and H. M. Browning. (Phil. Mag. 47. 
pp. 495-500, March, 1924.)—Plates dipping into tanks, and swinging near 
to the wall, at adjustable distances, were fixed to the pendulums used by 
the authors in a series of recent papers. The results were sufficiently 
consistent to show that it would be possible to use this method. to construct 
a viscometer, and by suitably varying the size of-the plates, and their 
distance from the axis, the ines could be made to seal with a wide 


1342, Capillary. Tube Part (Journ. Sci. 
1. pp. 81-86, Dec., 1923.) Part IJ. (Ibid. pp. 111-116, 
Jan., 1924.)—A discussion of the principles underlying the construction 
and use of viscometers in which the viscosity of a liquid, relative to that 
of some standard, is estimated from the resistance offered by a tube to 
the flow of the liquid through it. The extended of 
fundamental equation of Poiseuille _ 


(where » = viscosity of liquid, r = - radius of tube, | = length of tube, 
P = time average of effective pressure difference causing flow, p = density 
of liquid, v = volume of liquid flowing through the tube in time ¢, m 
and m are constants) may be written 7» = APt — Bp/t where, for a given 
instrument, A and B are constants to be determined by the use in it of 
two’ different ‘standard liquids. If the'time of flow, t, is sufficiently long, 
the second term on the right-hand side may be yoade ig a am the 
VOL. XXVII.—A —1924. 
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calibration of the instrument'then ihivolves the ‘use of only ore staridard © 
liquid. The first part of the paper is devoted. to a. discussion’ ofthis 
second, or kinetic energy, term, ‘and, ‘im particular, the determination’ of 
the. maximum diameter of the capillary tube which canbe employed in 
the construction of an instrument for which the term may be neglected 
in the measurement of viscosities Over a given range) ‘The second: part 
of the paper proceeds to discuss (2) the mean head obtainable in Ostwald 
viscometers (the reduction of the mean head in order to allow the use of 
the widest possible capillaries for liquids of low viscosity cannot be carried 

Chem.) 16, pp. 172-173, Feb., 1924.)-—This instrument consists of.a‘rubber 
(or metal) bulb with a short tubulated orifice at each end, one. of. these 
being fitted: with a short length of capillary glass (or metal) tubing, the 
other end of which fits into the hole of a rubber stopper and terminates 
flush with the lower surface of the stopper. The apparatus is dropped into 
the liquid be tested,’ the time required for submersiom being a. 
of the viscosity. If the viscosity in centipoises, V.== at +b, wherea 
and .b are constants obtained by calibration against liquids of known 
viscosities: Since the force tending to submerge the viscometer is a func- 
tion of the weight and specific gravity of the instrument, and also of the 
specific gravity of the liquid to be tested; a specific gravity-time correction 
curve must be constructed if it is —— ~ use’ = —— for liquids 


Instruments, 1. pp, 105-111, Jan., 1924.)—-The instrument described jwas 
devised in, 1910. [see Abstract 1387 (1910)} }. but. experience has. resulted 

in certain minor changes of procedure and theory, and these are embodied 
in the present account. The underlying principle is the transpiration of 
the gas through a capillary tube, but it has been found possible to introduce 
considerable . simplifications, The apparatus is. readily .adapted , for 
measurements at different temperatures, and advantages are, that only, a 
small quantity of gas is required, so that rare gases may be used, and, in 
any case, there is no need to purify much, and, further, once the apparatus 
is filled, repeated determinations may easily be made. The instrument is 
more, suited for comparative than absolute determinations, the accuracy 
_ in the former case being about one im a thousand, and in the latter, about 


Chie” a Soc., J, 46. pp. 680-681, March, 1924,)—Improvements on the 


author’ ‘manometer [Abstract 2045 (1928), remarks, supple- 
the main. paper. A. 


Radiusn, 4. pp. 413-419, Nov.,. 1923.)—Describes apparatus for “ sound- 

ing" the” itistantaneous vélotity’ and pressure at any ‘point’ of given 

-in“which there’ is' an acoustic’ or other ‘disturbance.’ Pressure 

ams ‘tore accurate than ‘those ‘given by’ Watt's indicator | ean be 

obtained: ‘Other industrial applications are indicated. 
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1347. Metal-to-Glass Joint. H. N. Ridyard. (Am. Chem. Soc,, 
Ji. 46: pp. 287-290, Feb., 1924.)—Details are given for coating soft glass, 
hard glass, silica or glazed porcelain with homogeneous lead films and for 
material, so coated, to metal. [See a (4924).); W.Y. Ms 


1348, New: Types: I using Reversible Bubbles. 
Tr. F. Connolly. (Optical Soc., Trans. 25, 1. pp. 21-35; Disc., 35-37, 
1923—1924.)—-The paper describes the properties of reversible bubbles 
which can’ be used both graduated and ungraduated. Making use 
of certain of such properties, it can be shown how a true level can be 
obtained as the mean of two observations from a single station in an 
extremely simple manner. The theory is then applied to the design of 
various types of *‘ self-adjusting ”’ levels. A series of actual levels, following 
the author’s' theory and specially made for the paper, are illustrated. 
A specification for an ideal level, using the same theory, is given. The 
author’ also deals with the a reversible babble to the 


1349, of Mollenkopf Spirit Lbeckner:: (Zeits. 
44. pp. 1-12, Jan., 1924.)—-Two Mollenkopf spirit levels 
are tested. . Inthe case of the rough level the error in setting is 5’, for 
the precision level the error is 1-5". Neither type has adjustment screws, 
but the departure from perfection in adjustment is very small. For hori- 
zontal testing it amounts to only 10” in the longitudinal section of each 
level, and’'}’ and 1}’ in the cross-sections of the precision and rough levels 
respectively. The corresponding figures for vertical testing are 14’ and 
22 in the and 19° and in AS A. 


1380. Chronometers. H. Bock. (Zeits. 44. pp. 22-27, 
jek: 1924.)—-A careful study of the effect of the oscillations of the main- 
spring upon the rating of a chronometer. _ Even with frictionless motion 
there must be distinct anisoclironism. D. 


(Phys ‘Zeits. 95. p. 96, 
Feb. 15, 1924.)—A simple arrangement, with a long light-pointer, for 
demonstrating a change of — relative plane of oscillation from one 
oscillation to the next. A.D, 

raced Sci. Instruments, 1. pp. 120-122, Jan., 1924.)—In the standard 
type of testing machine, consisting of a single lever resting on a knife 
edge and provided with a sliding weight where the upper end of the test 
piece is attached to a second knife edge upon the lever, there are _two 
sources of error : (1) The distance between the knife edges and (2) the 
value ‘of the jockey weight. Whatever the calibration shows, it is not 

possible to alter the knife-edge distance, but it is always possible to adjust 
the jockey weight to the required value to give correct indications on the 
machine.,. Two additional suspended scale pans.F,, Fs, are provided 
upon. the lever at,D, and Dg respectively, as distant as possible to. make 
known alterations to the moment.. In addition, two or three 100-lb. 
weights: for which corrections -are known, a number of accurate 2-lb. 
weights, and an accurate set of weights from 1 lb. to 0-001 lb. are required. 
In the diagram L is the measured distance cio the — suspen- 
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sion:points D1, D2, d the distance between the knife edges. “Ky, Kg: to be 
determined, S the shift of the jockey, and: Fai scale pan, attached to. the 


5 


3 W and é’from. the formule W = M; x Ls, 
moved from F, to Fy; and.d = Lx m/Mg-where m is the sum of the 
and is the. total, from Fs. 

Ferguson. (Bell System Techn; -J.;3. pp. 145-157, March, 1924,)— 
The fork :is*operated by a.driving magnet and, make-and-break contact. 
It..can :be} adjusted, to operate at..60 cycles,and is designed to drive a 
synchronous distributor that rotates once for.every 10. cycles.of the fork. 
By 5 to:2:reduction gear and. a contact operated by it an impulse may 
‘be obtained once’ every 25 cycles of the: fork... If the fork oscillates at 
exactly 50.cycles per second, the time interval will be exactly 0- 5 sec., this 
‘time interval being shorter or longer as'the,speed of the fork increases or 
decreases. ~The. diagram shows the details of the control.. When. the 
the: relay,: which. releases...) 
While the,» relay is. operating, the alan 
condenser C is charged through the . 
resistance 7, by the battery B, the .. 
voltage of: which is such that 
applied: to the grid of a vacuum. 
‘ubewil reduce the space current to 

zero.» The condenser C continually, 
discharges through the resistance 
‘Themean ‘potential.of the condenser, . .. 
applied to the grid of the 
tube, modifies the space’ current, 
whichis passed through the damping... |. 
‘quencyiof the fork due tothe current...) 
in the:damping winding is acombina~:. 
tion, of» several.effects which the . 
_ author describes, . Any changein the. matic a ak as might occur with 
temperature, will change the phase relation between the fork and the clock. 
_ After the phase angle has been once-adjusted, hunting is practically. pre- 
cheded.. The:maximum variation of the fork, 
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‘Shours was found to be léss than 0-02 sec., or one cycle, Methodsof ascer- 
‘taining the acouracy of ‘the fork and the clockiare given in detail, andia 
‘new type of clock mechanism consisting of an electrically. actuated pendu- 
lum, whose impulse is by a cell, is 


1354. The Véctor-Ruling A. F. Zahm. (Frank. 
197. pp. 209-215, Feb., 1924.) Phe. author has previously described a 
vector slide-rule [Abstract 1185 (1921)] for determining a vector ih magni- 
tude and position when given its components and its moment about a 
point in their plane. Frequently it is necessary to know only the line 
of the vector and not its magnitude. The present paper shows how this 
can be done by the use of @:circular protractor and a guiding straight 
edge- along which it can move. The apparatus has been devised for 
aeronautical work. Ai EOS, 
1355. Friction Bnescee Shding Surfaces and Effects Produced by Electric 
Passing Across such Surfaces: H.M. Barlow. (Inst: El. Eng:, 
J. 62. pp. 133-159, Feb., 1924.)—After a brief survey of other work on the 
passage of electricity across an imperfect contact, the author describes 
‘apparatus for measuring the variation in the normal presence at ‘a sliding 
‘contact -when carrying a’ current. Two {torsion ”’ 
‘atid the “ steelyard’’ were used. In the torsion apparatus: the sliding 
consist of two concentric flat rings’; ' the upper attached to a torsion 

aaa while’the lower is supported on a horizontal table rotated by a motor, 
the twisting force due to friction at their contact being ‘measured by 
‘revolving the torsion head until the top ring i is brought back to its position 
freely suspended. The active parts are enclosed in a gas: chamber 
having an oil seal to allow relative motion. Current is led to the upper 
‘contact ring through’ a mercury trough. Other details of the apparatus, 
-and'the preparation of the rubbing surfaces are described. ‘The steelyard 
apparatus was devised to meet the difficulty in obtaining ‘certain non- 
metals in the form of a ring. Here a.semi-conducting cylinderis mounted 
on a metal shaft and rotated in a horizontal plane by a motor; through a 
reduction gear. On the cylinder rest two brake blocks attached ‘to: an 
aluminium rocker having arms, and projecting in “opposite directions. 
The blocks are insulated from earth and from each other, but are connected 
to two mercury cups through which current passes; the circuit being 
- completed by the semi-conductor. All’the.experiments on the metals. 
were made during the constant friction state, and when seizing occurred 
the surfaces were reground. In certain casés the influence of heat: caused 
a reduction in the friction forces, e.g; copper and’ graphite. The author 
suggests that “seizing” is probably’ an exaggerated form of | surface 
distortion, occurring when the elastic limit has been exceeded. The electric 
current does not alter the coefficient of friction but merely adds or subtracts’ 
from the pressure between the surfaces’ an amount depending on |the 
magnitude of the current passing. Several curves are given to'show the 
variation of intensity of pressure with current. - The influence of’ elettro- 
of vaio action is relatively negligible: Several special cases: ate given 
arious contacts: The author investigates the nature ofthe stiction ”’ 
and slipping effects and goes very fully into the theory under various 
sub-headings:: He concludes that materials such as slate, red fibre; ete., 
‘can only be classed as dielectrics in virtue saws high contact resistance, 
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atid’ that the trie body condtietivity of these semi-conductors cannot be 
measured’ with mercury électrodes.’ The paper ends with a description 
of ‘and the theory’ of, the electrical effect 


“1356. ‘Five. ‘Gates to High oP. 
Bridgman: (Am. Acad.; Proc: Jan., 1924.)—A detailed 
aécount of an investigation of the changes in volume of H, He, N, NHs, 
and A when + sere Sie in ranging from 3000 kg. per sq. cm. to 
15,000 ‘kg. ‘per at temperatures 30°, 65°, and 96°C. (Abstract 
879 “Phe employed was a Miodifiéd ‘form of that used 
by ‘the author in his experiments'on the comipressibilities of liquids. A 
steel bottib'is filled With thé gas at‘an initial pressure of about 2000 kg: per 
né from a sufrounding “compression “cylinder: The | pressure is 
‘by the change in electrical ‘resistance of) a manganin ‘coil, and 


. the change in Volume of the gas from’ observations of the position of the 


Gompressing piston. Although ‘the experiments at the three temperatures 
do not admit of an exact evaluation of ‘the thermal expansion coefficient 
of these gases,’ yet it seems probable that the coefficient remains: large 
at the high pressures. ' The tables'of results and curves given in the paper 
include graphic representations The vol.:in’c.c. per:mol.’ asa 
function of'the pressure. “Over the range’3000 to 15,000 kg: per sq. cm. 
thé values for N vary: from 36 to ~per mol., for from: 24*4 to 
15-5)'and for He ‘from 22-2 to 1-8, The gaseous ‘densities under the 
highest’ ‘pressures’ are’ such that ‘the molecules ‘or atoms are nearly in 
contact’ from ‘the: standpoint of the*kinetic "theory: Compressibility 
a8 ‘a futittion of pressure. ‘As the pressure increases the compressibility 
approaches’ that of “ordinary liquids under the'same “pressure. ‘Helium 
shows the greatest change atid N the least.over the range’ of ‘pressures 
employéd.” This may be accounted for by the compressibility of the 
atoms ‘or molecules themselves, N being-complex as compared with He. 
(3) The product a function of pressure: “This: increases with the 
pressure’ ‘béing slightly concave to the pressute axis, ‘Over the range of 
pressurés the increase inthe product is 16 for N,'9 for H, 6 for He:: The 
lan are’ ‘compared: with various equations of state, but no satisfactory 
agreement is found. “Beckér’s equation for N*{Absttact 1801 (1922)} 
Chai de Physique, 20. pp. 66-110, July-Aug., 1923.)—A memoir dealing 
with the effusion of vapours through small openings. Four vapours were 
studied’: ‘Water bétizene, carbon! tetrachloride; and mioriochlorobenzene. 
The effusion’: through: small openings thin dise: may take place in 
various’ Ways: (1) In the region of ‘atmospheric pressure the flow takes 
place adiabatic expansion ; (2) at! lowerpressures one obtains a 
flow urider isothermal conditions ; (3) at’ very low pressures the effusion 
is molecular. The régions ‘where the different types of flow are produced 
are separated by ‘zones of mixed” effusion. The experiments described in 
this paper béar on’ the flow’ tinder’ isothermal conditions ahd the: upper 
part of the zone of mixed effusion. ‘Inthe paper ‘a process described 
in detail for obtaining fine apertures in’ extremely thin discs or membranes, 
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and: for measuring the areas of these openings. ‘The membranes, were 
obtained as follows : A solution of celluloid was made, in equal parts of 
absolute ‘alcohol and ether. Of this solution 0-4.c.c.. was placed, 
ring of! iron floating on a mercury surface. After evaporation of the 
solvent a membrane is left in the ring. The holes were made by subjecting 
the films to minute droplets of sulphuric acid: obtained by forming=a mist 
in a tower and allowing it to.deposit on the film 
1358. Properties of Gases. in High, and Low Vacua, (Engineering, 
117, p. 330, March 14 ;. 365-366, March. 21.;.,.387,.March 28, and p. 429, 
April 4, 1924. Lectures: delivered before. the.Roy. Inst.)—In. the. first 
of course of lectures delivered by Sir E.. Rutherford, the history. is 
given of the production of vacua from the original experiments of Torricelli 
in 1643 and the invention of the air pumps by von Guericke up to.and 
including the introduction. of the Gaede molecular. pump in,1912,. The 
work of: Geisler and of Sprengel, who invented. the. first mercury pumps, 
and Dewar’s discovery of the fact. that charcoal cooled by liquid air has 
an extraordinary power of absorbing gases, are mentioned.. In.the second 
Jecture the Gaede diffusion pump which. operates by the diffusion of the 
air to be exhausted into a very rapidly moving stream of mercury-vapour, 
and the pumps due to Langmuir and: Kaye are described... This second 
papervis; illustrated. with sectional diagrams of the various pumps, and 
graphs. showing speeds of working of the pumps. In the third, lecture 
various gauges are described including. the tilting mercury gauge of 
Rayleigh, the well-known MacLeod gauge; that, due to Knudsen, the quartz 
fibre decrement gauge, and the Pirani gauge, Diagrams of the Knudsen 
and quartz fibre gauges are given. In the last lecture. the moleculer 
gauge of S. Dushmaa, which is reliable down to pressures of 10—5 cm., is 
described. Below 10-® cm. the oscillations of this instrument become 
troublesome, as there is no damping. Pressures can also be measured 
by means of:thermionic valves. If the gas within the valve, were at.a 
reasonable pressure, the electrons sent. by the filament over to the: grid 
would collide with gas molecules and produce positive. ions proportional 
in number to the number of the residual. gas molecules,, Other points 
dealt: with are evacuation by means. of charcoal: and. the difficulty 
experienced: in these’ experiments due to the gradual liberation. of gas 
and moisture from the walls and material of the apparatus. A diagram 
of Dushman’s molecular gauge is given, as are also curves indicating the 
359, Elecivival Met ethod the of Velocities 
SEs P. Wagstaff. (Roy. Soc., Proc. 105. pp, 282-298,.March 1, 1924.)— 
A method.is described for the measurement of time intervals of the order 
of3 x 105 secs. This depends on measuring the residual charge in a 
condenser initially charged to a known potential, when it has been allowed 
to'discharge through a resistance for the time to be measured. The.theory 
is checked by measuring by this means the time of contact of rebounding 
steel balls:and the agreement with theory is good.. Application to the 
measurement of velocity of detonation is made by having two. fine wires 
‘passing through a.column of explosive. .. The first is in series with a ba 
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across the condenser. The resistance is of such a magnitide'as to make 
the decay viscous. After firing, the condenser is discharged through a 
ballistic galvanometer. Errors are introduced by conduction through 
the explosion gases, by lag in the breaking of the wires, by thermo-electric 
-_ effects, and by leakage, but can be eliminated. en ee 


1360. The T of Delonaticn: 
(Colliery Guardian, 127. p..153, Jan. 18, 1924... From Annales des Mines.) | 
-—-In order to determine the aptitude of ‘an explosive for transmitting 
detonation through an air-filled space, the following method ‘is used at 
the Montlugon Experimental Station. Two cartridges, separated by a 
free space of length d,: are inserted in ‘a shot-hole: bored in a block of clay. 
Two distances dg and d, are then determined, such that detonation is 
always. transmitted from the first cartridge’ to the: second: when d < dg, 
but nevet occurs when d > d,. These experiments have been ‘continued, 
both in the open air and as above in a shot-hole. « The study of the factors 
influencing the transmission of detonation, besides its theoretical interest, 
may also afford valuable information on the: precautions to be adopted 
in blasting coal. The factors in question include the diameter and density 
of the cartridges, the chemical: composition of the cartridge (especially 
the moisture content), the physical condition of the charge, the weight of 
the detonated cartridge, and the nature of the detonator. The conclusions 
drawn from a number of tests are, that whether the tests are carried out 
in the open or in a shot-hole, there exists for every explosive of definite 
composition and well-defined physical condition a limit distance of trans- 
mission of detonation. Irregular results are due either to defective 
apparatus, or to slight variations in the composition or physical condition 
of the explosive examined. Stress is laid on the ee wre of eee 


1361. Accuracy and Sensitiviay of a of 
Cylinder Type. A. Michels. (Ann. d. Physik, 73, 7-8: pp, 577-623, 
March, 1924.)—-The pressure in this type of gauge is applied and measured 
by loading a piston which fits accurately into an outer cylinder containing 
oil. This oil transmits the pressure, which can be calculated in the usual 
way from a knowledge of the load and the area of the piston: ‘The 
particular instrument under test here is: one based on’ the design of 
_ Schaffer and Budenburg. It goes up to 250 atmospheres.’ The. first 
part of the paper deals with the sensitivity and constancy of zero at 
different pressures. The gauge is connected: to a hydrogen manometer 
(Cailletet tube) through the glass walls of which are sealed at intervals 
5 platinum contacts. When the mercury in the manometer reaches one 
of these an attached galvanometer: gives kick: Thus each contact 
- corresponds to a perfectly definite: pressure:in the manometer and there- 
fore in the gauge also. By slightly varying the load on the piston whilst 
the mercury is in the neighbourhood of one of the contacts, it is possible 
to determine very accurately the sensitivity and to check the zero. For 
five different pressures ranging up to'250 atmospheres the sensitivity was 
found to be 1/120,000 and the zero constant to a higher degree. 

The effective cross-section of the piston was found as follows. The 
gauge was loaded to, say, 200 atmospheres, and then’a further’ load of 
10 atmospheres (about) added. the enact 
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this extra ‘load pould: be: registered’ on & mercury manometer: Knowing 


the weights added to the piston to produce this increment; the effective 


area easily calculated)»: It is concluded° that this area. is the ‘méan 
between that of the piston and that of the containing cylinder.’ Then 
follows a ‘discussion: (partly. mathematical) of several other points. The 
effect ‘of friction between the piston ‘and cylinder, the effect of viscosity 
of the oil, the correction to be made because of the sinking in of the piston 
into the ¢ylinder, effects of distortion due to pressure, etc. . Numerical 
values are found for these corrections, which are in all cases small, and it is 
ingli Chem: 16. pp. 160-161, Feb., 1924.)—This regulator consists essen- 


tially of axform>of trap or baffle ‘connected: by means of two vertical tubes 


of different diameters and lengths with a reservoir of mercury open to the 
atmosphére.. The action depends upon the passage of a certain quantity 
of air through the tubes of smaller diameter when enough mercury in the 
reservoir to uncover the lower end of the smaller tube has been forced 
through both tubesiinto the trap. Further passage of air is stopped when 
the mercury in the reservoir rises. by returning through the larger tube and 
closes the end of the smaller tube: The trap may. be made from a test 
tube with an L-shaped side tube sealed in about. 3:cm.: from the closed 


end of'the test tube, with the long atm turned facing away from the open _ 


end of the ‘test tube; and on this is sealed a small: tube to connect ‘the 
regulator tothe system which is to be kept at constant pressure: The 
open énd of*the tube is closed with a: cork into which'two glass tubes, one 
of which is much smaller in diameter than the other, are fitted, the free 
ends: dipping into a mercury reservoir so attached to a separatory funnel 
that the height of the mercury in the reservoir can be adjusted. » The end 
of the smaller glass tube is flared where it dips into the reservoir, so as to © 
ensure greater sensibility. The regulator is connected’ suction flask. 
As desctibed, the apparatus is for pressures léss' than atmospheric. With 


‘systems under ee slight. modifications 


1363. The of: Membranes with: Distribution. of 
Pores. Bartell and M. van Loo. (J. Phys: Chem, 28: pp. 161-165; 
Beb., 1924.)—-Membranes having different degrees of permeability and 
the same numberof pores per unit area of membrane may be prepared 
by ‘the method devised by Bartell and Carpenter [see Abstract rere 
The:authors find that as the result of vortex action during drying, such 
coliodion: memibranes have a cellular structure, Membranes :prepared 
from the same medium have the same number of:cells per unit area, and 
hence, assuming that the pores in the membranes are the centres of these 
cells,’ have necessarily the same number of pores per unit area:: The 


‘permeability of the membrane, which is largely dependent on the diameter 


of the pores; may be varied by. arresting the vortex 
1364..The- Elasticity: ‘af. Jellies Blectrit 
The Mechanism of Muscular Contraction. .F. 


; 


é 
| 
‘ 
q 
| 
j 
j 
| 
% 


178: March 27; ' 19941) -Certainijelliés thaveryid by 
ourrent.contract at the anodé and swéllat//the kathode {Abstract 
1698::(1923)}.) The present: paper’ deals with the behavidur of the. jelly 
after the:current ‘ceases.|: The effects are‘complicated, for in some cases 
the recovery ‘tothe original shape is almost:immediate whilst’ in others 
it: occupies several ‘hours:' Thin layers’ recover the: more quickly and 
recovery! can also be hastened if the jelly’ is' prevented from contracting 


4865. Tables of Values of the Integral 8. 
or ‘pp. 99-115, Jan., 1924. )—The_ author discusses the phenomenon of 
flow in its relation to in the. of recent 


“1367. The Viscous Flew. Plastic M aterial at 
(Accad. Lincei, Atti, 32, ii,, pp. 399-402, Dec. 2, 1923.)— 
The rate of efflux of plastic rubber from small nozzles is studied and the 
results tabulated, . From, three serits of determinations with, different 
conditions. it is concluded that the. quantity, of material Q expelled, in 


(Inst. of Metals, J. 30. 2. pp. 121-137; Corres., 137-138, 1923.)—Gives 
details of the measurement ofthe change of. during solidification 
or melting for a number of metals having melting-points up to 1100° C, 
The method used consists in the: measnrement of the change of bugyancy 
of the metal suspended: in an inactive liquid during its solidification or 
melting by means of a thermobalance, which;is described and illustrated, 
The results obtained are as follows 2-81, Sn 2-80, 
Bi Pb 3-44, Cur4-06,Al 6:26 per cent. These 
figures are in fairly close agreement with previously reported results, and 
the following new, determinations are also. given: Rb.2-57, Au 6-17, 
Ag 5-00 per cent, In the. correspondence :'T., Turner points out. that 
when metals are cast in sand-moulds, there is usyally an expansion noted 
immediately after solidification begins, the metal 


Oct. -Nov.—Dec., 1923.)—Discussion of the question whether when dis- - 
placements are rigid at the bounding surface, the parameters of dilatation 
and their. derivatives ate finite. and ‘continuous point-functions at all 
points and at the: bounding surface; and: whether the increments of. the 
second .and. third: derivatives of the components of displacement are 
null at the bounding surface, whence would follow that the increments 
of the first and second derivatives of the dilatation-parameters are also 
null over the surface. Conclusion: inthe affirmative. A. D. 
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» (1370,. Development: of .a. Frequency Function and some Commenis on 
Fitting. E. B, Wilson. (Nat. Acad. Sci., Proc..10, pp. 79-84, 
Feb,, .1924.)—-The. relative utility of various methods of expansion for 
the development of a function for theoretical or practical statistical 
purposes is discussed, and a variation of the general theorem of Fisher, 
based. upon the:Gaussian or normal frequency function is:set forth, and its 
merits and demerits examined. The case of the number of petals in 
Ranunculus is chosen as an example, and the results,obtained according 
to various methods graphically and tabularly compared... A. B,C. 


1371. Difference-Penodogram for Rapid Determinations of Short Periodi- 
cities, B.. P. Brooks, (Roy. Soc., Proc. 105. pp. 346-359, 
March 1, 1924.)—This method is useful in ‘the. preliminary exploration 
of long meteorological records of periodic or quasi-periodic components, 
a order. to bring out the influence of the particular periodicity under 

vestigation in a long series of observations, and to eliminate the effects of 
longer periodicities or of secular variation, the following operations are 
performed, (1) Divide the series into a number of equal sections, a, }, ¢, 
d, e, etc., each slightly greater or slightly less than half the length of the 
period. ‘(2) Obtain the mean value of each of nngeer sections. (3) Form 
le differences (ab), — (b-c), (c-d), — (de), etc. (4) Form the 
mean of: successive so that we have: }{(a-b) — (6-c)}, 
—(b-c) + (c-d)}, — (5) Plot the figures obtained 
in (4) with a horizontal time scale. It is shown how from this curve 
the details of the periodicity may be obtained. As examples, the 
method is applied to the analysis of rainfall records and temperature 
observations, The details of the periodicities found agree fairly well with 
those obtained by sp more accurate ae more laborious method of 
analysis. A. A. D. 

1372, Wave-Motion Models. and Filter" 
Britlibties: T. B. Brown. (Optical Soc. of America, J. and Rev. Sci. 
Inst. 8. pp. 343-351, Feb., 1924.}—The mechanical models considered 
here consist of (a) systems of simple pendulums, the bobs of which are 
‘ eonnected by’ springs, (6) an endless cord running over a series of fixed 
and movable pulleys of negligible mass, the movable pulleys supporting 
the coupling masses. Each case has its electric analogue. The trans- 
mission of waves along such systems is considered (for the steady state) 
as the forcing frequency is varied. Diagrams are given to show the range 
of waves which each system will pass or stop. All the models have 
“ dispersion ’’' properties, and one in particular illustrates very well the 
idea of anomalous dispersion. It is suggested that the models might 


_ pfove useful in the experimental study of the transient phenomena leading 


up to the steady state. The work in the room paper is purely theoretical. 


1373. The Terminal Velocity of Particles. of Powdered Coal Falling in 
de oe other Viscous Fluid. J, Blizard, . (Frank. Inst., J. 197. pp. 199- 
207, Feb.,; .1924.)\—From dimensional considerations; and the results of 
a series of experiments by E. 
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Where @ is ‘the diameter ‘of the ‘pafticle; in) microns the) kinematic 
viscosity of the ‘fluid D the density of | the particle (¢.g.s.) ; and 
d: the density:-of.the fiuid, (air ='1), shown that the effect 
temperature ds’ practically. negligible,, and that the particle attains its 
terminal velocity afterall ofa few cone occurring 
1374, on Wire, D. H. Ingall.. _ (Inst. of Metals, 
I. 30, 2. pp. 171-188; Disc., 188-196, 1923.)—The author gives the results 
of a number of: experiments i in which:annealed copper wire and the:same 
wire after reductions ‘of cross-sectional area.of 25, 40, 50, and 75 % by 
drawing, were tested under constant load :at a varying temperature, in 
order to obtain the temperature at which the wires broke under a given 
load; The temperature-load curves obtained: show an inflection at about 
350° C. and the straight-line portion of the curve up to this temperature 
conforms to the ordinary algebraical equation y = @ + bw# where. y is the 
tensile strength, x the temperature, and a and b are constants. The value 
of the constant a indicates a relative measure of the susceptibility of the 
material to: hardening or strengthening by cold work and constant b 
the susceptibility to softening or annealing with rise of temperature. The 
rélationship ‘between the increase in value ‘of band the reduction of area 
by drawing indicates that the tensile:strength of the copper used. is 
linear function of both temperature and amount of cold work. . The portion 
_ of the curve ‘beyond 350° C. corresponds to the equation «*y" = k, where 
, n and k ate constants and either x or y may be cohesion or temperature 
as the case may be, and it is found that in this range, the tensile strength 
of the: copper used is a function of both temperature and cold work up 
to 50 % reduction: Up to the critical temperature 350° C. the fracture 
took place across both grains and-grain boundaries,and above 350° Rene 


“1375. The Solids, Mendenhall, (Science, 59, 

219-230, March 7, 1924; Address delivered to the Am. Phys, Soc., 

, 1923.)—An outline of recent work on! the properties and constitution 

of solid. bodies. Recent results of X-ray analysis of crystals are discussed 
and emphasis laid on Shearer’s theory of molecular symmetry. A renewed 
interest in the dynamical theory of crystal lattices is noted, and important 
phenomena. of phosphorescence arid fluorescence are described as well 
as Darwin’s quantum theoty of refraction and dispersion. The properties 
of metallic’ solids have been elucidated by Bridgeman’s work on the 
variation of electrical properties at high pressures, and other developments 
mentioned include Whittaket’s proposed mechanism to account for the | 


1376. “On Hilbert’s of Matter, A, 
Bikowski. (Zeits. f. Physik, 21, 5. pp. 299-303, 1924.)—In his work 
on the differential laws for the conservation of impulse and energy in 
the Einstein gravitation theory, Klein, by employing the classical methods 
of the calculus of variations, has given a clear interpretation to the Hilbert 
theories, The present author now seeks to extend the Klein considera- 
tions. Using the latter's nomenclature, 
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of ‘the: world ‘parameter’ (7 = 1, 2,84), == is applied, to the 
quadruple. integral T, ff where dw is the invariant space element, 
diy do’ dwt ds, and'L is the électrical component of the world 
fonction. A series of differential relatioris then arise which are’ satisfied 
identically by ‘EL. By their aid the so-called | ‘energy components of the 
électtomiagnetic field can be defined. The expression obtained does not 
admit, however, of a physical interpretation, but its validity is established 


“4377. Nuctous: of the Aton: ‘458-459, 
Abe 1}, 1924. Discourse before the Roy; Inst.)+-This is an account of a 
discourse by Sir E. Rutherford, describing the present state of the theory 
of the ‘atomic nucleus, and in particular the deduction of the minuteness 
of the nucleus from the scattering of a-particles when. they pass through 
matter. Experiments are described: to illustrate the scattering at ali 
angles, including nearly 180°, a head-on. collision, and. also the difference 
between swift and slow particles. The experiments of Chadwick and 
a S. Bieler with lighter atoms, where the a-particle may be expected to | 

ach closer to the nucleus than in the case of heavy atoms, are, dealt 
waa ;. the inverse square law.no longer holds at closest approach... Bieler 
found that’ with aluminium the repulsive and attractive forces seem. (to 
balance at'4 x 10-8 cm. The work of J.\Chadwick and C. D, Ellis on 
the B-tay spectra of RaB and RaC is noticed,and the determination. by 
Ellis of the wave-lengths of the y-rays from the nucleus, which falling on 
the satellite electrons produce the B-radiation ; energy levels inthe nucleus 
havé' been determined, changes between which produce these, y-rays, and 
these levels are very’similar for RaB-and RaC ; but the former.are displaced 
im the direction of less energy. Protons have been ejected: by the lecturer 
by bombarding with a-particles Ne, Mg) Si, S,'Cl, Ar, and. K, in addition 
to the original six ‘‘ active.’ elements; H; He,) Li, C,,and gave no. effect, 
Be (metallic) gave a slight effect, which may be due to a contamination 
with fluorine ; anumber of heavy metals gave no effect. Possible directions 
of further research ‘were indicated, and the lecturer concluded by remarking 
that niuch more progress had been made. in solving the most bad 


in the Model of the Cesium Atom. Fues,.(Zeits, Physik, 21.,.5, 
pp: ‘265-280, 1924.)——The author has previously shown that jit is possible, 
in the case of ‘sodium I, to determine an atomic, field which allows the 
spectral terms'to be calculated with a small percentage of error, without 
eonsidering in detail the mutual influence of the moving electrons on one 
another’; it is also possible in a simple. manner, to ‘study the, relationship 
between the spectra NaI,MgII and AlIII. The full value of the method, 
and particularly its applicability to the X-ray terms, could only be tested 
on art atom with complicated electronic structure, and, the, cesium, arc 
has therefore been investigated. in the present paper,;., the 
formule have been extended to include relativity effects the influence of 
which; as seen in the relativity X-ray doublets, is here very. great. It is 
shown that the only ‘universal: constants that: enter into the calculati 
aré’ Rydberg’s number and, Sommerfeld’s fine structure constant 
the connection between the potential found and nucleas 
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screening is worked out, be ‘made: An 
atomic :field is found in which orbits exist which agree with the terms of 
the: cesium spectrum from the point of view of energy, and also with 
the quantum rules (the calculated quantum numbers & and m’ are very © 
nearly whole numbers). It turns out indeed that the method is: particu: 
larly convincing in the case of this complicated atom. The arc spectrum 
of magnesium is also dealt with, as in this case a strong mutual action of 

the twoouter electrons was to be expected. The paper concludes by 
_ showing» how the calculated central fields can be explained by means of 
models, without any definite representation of the mutual play of the 
electrons: The author’s statical Zrsatz”’ model is built up on the 
assumption that the spectroscopic calculation of the field can give an 
insight into the true dimensions of the electronic layers; and, using 
Bohr’s electron distribution, into those of the separate groups of orbits, 
with the same degree of accuracy with which it represents the spectral 
terms. From this model, using certain very probable assumptions as 
to the distribution of the-electrons, a second field distribution’ can be 
calculated, which is in fact in very good agréement with the first, which 


1379. Neutral: Helium: E. Ruark, 
P: D. Foote, and F. L. Mohler. (Optical Soc: of America, J. and Rev. 
Sci. Inst, 8. pp. 17-19, Jan., 1924.)—The narrow doublets of helium owe 
their origin to a double p term, and in this case the 2, level has a greater 
wave number than the 245. Analogy with the alkalies makes it probable 
that the composite doublets of the helium’ diffuse series will be found to 
consist’ of three members. Lohmann ‘has detected a satellite with a — 
wave-length slightly greater than Ds, though the observation needs confir- 
mation; ‘using crossed echelons. Assuming this line not to be’a ghost, 
inner. quantum numbers are allocated. They are 2p,-3d,, 2p9-3do, 
2p,-3d, in order of decreasing intensity. Usually the first and last 
are not ‘resolved owing to the closeness of the d terms. 2/9-3d, is 
ruled out by the selection priticiple. Inverse p levels are not known in 
other doublet spectra. Energy diagrams are given for this case and for 
cases where dis inverse, and both pand dareinverse, The inner quantum 


1380. The on Atom of 
Electric and Magnetic Fields. O. Klein, (Zeits: f. Physik, 
22. 1-2. ‘pp. 108-118, 1924.)—The question of the simultaneous action 
on the H atom of a homogeneous electric and a homogeneous magnetic — 
field whose directions form any angle with each other has been discussed 
from many sides. Whilst each field by itself (neglecting the small diver- 
gences from the laws of ordinary mechanics given by the theory of relativity) 
produces to a first approximation ‘purely periodic secular disturbances 
in the! motion of the’ electron, the corresponding motion appears to be 
of more complicated nature with the existence of both fields. It was 
_ almost ‘suspected that these disturbances possess a completely unperiodic 

character,:which according to the principles of the quantum theory would 

have’ for consequence that no well-defined stationary state could exist. 

the 
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disturbances in question to be of complex periodic’ character. Halpern 
reaches the same result, and exhibits the solution of the problem as an 
endless series whose convergence he maintains: The author shows that 
* the solution of the problem can be obtained in the’toncluding form given 
by Epstein in a very simple way whereby the character of the motion is 
at the same time manifested. The method: used ‘corresponds to that 
employed by: Bohr for the calculation of the Stark effect; and which 
enabled this phenomenon to be explained in a specially simple and clear 
way. The paper contains the mathematical calculation of the secular 
isturbances, and the resulting determination of the stationary state 
the case of the system in question. Later the author intends to publish 
some. observations upon the behaviour of the system with adiabatic 
changes of the external fields, upon the intensity and polarisation of 
the spectral lines affected, together with _ toncipceasaant of some further 


1381. The Theory of Helium. F. Vv. Wisniewski. (Phys: Zeits: 25. 
sli 135-137, March 15, 1924.)—Of the investigations published recently 
by Landé, Tank, and Born and Heisenberg on the helium atom, only 
negative results are mainly recorded, which has led to the opinion that 
the principles of classical mechanics are insufficient for the determination 
of the electronic movements. The present author now treats the problem 
by a somewhat different method to that. employed by’ the above authors, 
and shows that certain corrections of the terms agree very well with those 
determined for parhelium and especially so with the d-terms., . The problem 
is reduced by him to the solution of that of three bodies, and is accom- 
plished for this special case by the assumption that the nucleus is. at 
rest and that the first electron moves in a circular orbit with constant 
angular ‘velocity. The three-body problem is then simplified to that of 
‘Ho, 


(Comptes Rendus, 178. pp. 476-479, Jan. 28, 1924.)——-De Broglie has shown 
that a knowledge of the relation intensities of the absorption bands due 
to the electrons in an atom allows the relation numbers of these to be 
calculated. The L absorbtion of gold is investigated. A photometric 
-method employing a continuous spectrum which is photographed through 
the substance and through an echelon wedge of aluminium is used. This 
method is not precise enough for measurements on intense lines, and in 
this case direct measurement with an X-ray spectrometer is employed. 
This gives values which lead to the equations: m,/ng = 0:495 = 0-5, 
= 0-78 = 1-0. Then n, + ng = 8 and hence = = 2, 
The distribution thus appeats to be 214, 4l,. A. Wo. 


The Galculistion of Electrostatic Potentials of the of 
the Dipole and Quadrupole Lattices. H. Kornfeld. (Zeits. Physik, 22. 
1-2: pp. 27-43, 1924.)—This paper is an extract from the author’s Géttingen 
dissertation (1923) on the union of the particles in lattices of different 
dipole:and quadrupole gases. Reference is first made to recent work by 
Born and*the author {see Abstract 1749 (1923)] on the success which 
has’attended their evaluation of the heats of sublimation of the hydrogen 
halides from dimensional considerations: this comes 
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tion of general the calculation’ of electrostatic potentials: and 
energies of any given dipole and quadrupole lattices. ‘These formule are 

1384, The the. Molecules. Weiss, 
(Comnptes Rendus, 178. pp. 739-742; Feb: 1924.)—-Ferro-magnetic 
magnetisation ‘can be represented by adding the external. field and a 
molecular -field proportional to the intensity of magnetisation, . If H,, 
the molecular field, then H,, = NI... Lorentz, has given a formula, 

= 4n/3, for dielectrics on. the assumption that the. molecular field is 
cae result of the mutual magnetic moments,of:the molecules. Experi- 
mentally N is about 3000 times: as great; and it, seems impossible that 
the: molecular field can be produced by the elementary magnets. — It. is 
suggested that the molecules combine both magnetic and. electrostatic 
bipoles in similar directions, and that the latter are responsible for the 
orientation of ‘the molecules. An. for the. moment. of a 


dipole is derived ; , where is ‘the gas content, the Curie 


point, M the ‘molecular weight, and d the density... The order of the sncmint 
thus calculated agrees with s theory 
F.S. Brackett and R. T.'Birge. | (Optical Soc. of America, J. and Rev; 
Sci. Inst, 8. pp. 213-230, Feb., 1924.)+-Am assignment of quantum numbers 
to various atotiic states is carried:out: by considering a progression, from 
simple to more complex atoms. In the cases of hydrogen and: ionised 
helium, the problem can be treated directly. In the case of an excited 
neutral atom, the orbit of the displaced electron will lie wholly without 
and remote from the nuclear charge + Z and an électronic charge — (Z. 1); 
hence its kinetic energy for such an orbit will be: the:same‘as for the same 
_ orbit round a hydrogen nucleus, and a quantum assignment may be made. 
‘If the orbit is not wholly unaffected by the«other electrons, the idea of 
“ quantum defect ’’ is introduced and defined by g where v = R/(m — q¢)?. 
Here R is the Rydberg constant, is the total quantum number of. the 
orbit, and v is the wave number of the orbit.» Diagrams are given showing 
the “ denominator,” — q, plotted against the number of orbital groups 
in the atom body, and remarkable regularities and: parallelisms are noted © 
and claimed as corroboration of the quantum: assignments used: By the 
aid of these diagrams a wide correlation of spectroscopic and X-ray is 
_ possible, ‘Ip general the assignments used: agree with: those given. by 
Bahr, but a few are altered wile several new ete can mada “AL Wh. 
1386. of ide H. van Vleck.» (Phys. 
Rev. 22. pp!''647-558, Dec., 1923.)—I. Choice:of Coordinates.—In a 
dynamical system with degrees of freedom, kinetic energy T, and poten- 
tial energy V, the Sommerfeld-Wilson quantum conditions require that 
=p:dqi = (n = 1, 2, ...n); where the n; areintegers, and each integra- 
tion is to extend over a complete cycle of values: for q;. It is usually 
stated that the q; are aset of generalised coordinates satisfying the Lagrange 
equations d | 0L | dg; = Oy. (1), where L = T — V and the 
are the corresponding momenta defined by the relations (2). 
VOL, XXVIL.—A.— 1924. A 
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Consequently, dq; | di = dH | 00; | dt = — 9H where H is 
the Hamiltonian function or energy. Now unless ; can be expressed 
in the form = f(q,) . . (4), it is usually impossible to determine the cycle 
over. which the integration should extend, so that the quantum integrals 
lose all meaning. The choice of appropriate coordinates is therefore of 
fundamental. importance. Unfortunately in many problems, coordinates 
satisfying ‘all four conditions are not obtainable, and resort is necessary 
to those satisfying (3) and (4), but not necessarily (1) and (2).. The author 
obtains a general criterion for the choice of such coordinates. It is shown 
that all sets of ; and g; which (a) satisfy Hamilton’s: equations, (d) 
separate the variables, and (c) are of such a character that the average 
value of the kinetic energy is equal to that of },9/2; will give the 
correct energy levels when employed in the quantum integrals defined 
above. This general class of coordinate systems includes as special cases 
the normalised Schwarzschild angle variables and agrengeen generalised 
coordinates which separate the variables. 

Il. An Extension of Trkal’s Variation Principle The. author here 
proposes a combination of Hamilton’s principle with Trkal’s method of 
quantising conditionally periodic systems which, like the former, deter- 
mines the character of the motion permitted by the Newtonian dynamics, 
and in addition quantises the orbits by specialising the constants of 
integration in accordance with the conventional quantum conditions. . 
This variation principle includes formally in a single equation the results 
of classical dynamics and the Sommerfeld quantum conditions, which 
together determine the sizes and shapes of electronic orbits. _ The principle 
is illustrated by application to a non-linear oscillator in which the potential 
involves: the second and fourth powers: of the eee from the 


berg. (Ann. d. Physik, 74. 1. pp. 1-31, April, 1924.)--The paper com- 
mences with a brief account of the various stages of the evolution of, the 
quantum theory as applied to molecules. [See Abstracts. 1527 (1923) 
and 86 (1924).]. The authors then consider a molecule as a mechanical 
system of nuclei and electrons in dynamical equilibrium, and systematically 
develop the theory of band spectra. The mathematical treatment of the 
problem depends on the fact that the energy function. isexpanded in powers 
of ‘A, where A?)is of the dimensions of the ratio electronic mass/nuclear 
mass, Such solutions of the dynamic problem have. been sought 
by which the nuclei move from the equilibrium position only by the 
amount of the dimensional order A. It is assumed from. the equilibrium 
position-of the nuclei that all do not lie in a straight line, and that all 
impulses and rotatory impulses remain finite for A= 0.. For mathe- 
matical formulation a moving system of coordinates is introduced in 
which the equilibrium position of the nuclei is static, and the various 
equations ‘are»then derived. From the Hamiltonian function of this 
problem the Lagrangian factors corresponding to the secondary conditions 
are eliminated:and the mechanical problem ican then be treated by the 
_ méthods of the disturbance theory...The disturbance function of the 
first order has a\ vanishing average value in consequence of the demand 
that equilibrium positions of the nuclei should exist. The disturbance 
function of the second-order determines the nuclear oscillations and gyra- 
tory movements as secular disturbances. The. of the 
VOL. XXVU.—a.—1924. 
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for the oscillations is attained by the introduction. of normal coordinates, 
The disturbance function of the third order affords no contribution to the 
enérgy, and that'of the fourth order depends im very complex fashion on 
the electronic movement and rotation. The case of nuclei in equilibrium 


9388: “The Structure of Collins. “Chem: ‘News, 
128. pp. 81-83, Feb. 8, 1924.)--The atomic weights. of the dominant 
isotopes of some of the lighter elements’are considered, and it is.concluded 
that 20 built up of Li + H+ Hgi+ +H + Hg +H, 
though apparently H’+ Hg is regarded as! identical with helium; argon 
40 may or, as the 
thinks is iniore 


or the Bohr models capable of explaining thie: N.A. 


1389. Scattering of Particles by an Einstein Centre. Ww. 8. Kimball. 
(Phys. Rev. 23. pp. 75-84, Jan., 1924.)—The object of this paper is to con- 
sider the scattering of a stream of particles);when the Coulomb inverse 
square law of force is replaced by Einstein’s law corresponding to a fixed 
point centre: Rutherford and Darwin [see \Abstfact 1302 (1914)] have 
developed formul based upon the inverse square law, which account 
for the'scattering of a-particles and hydrogen atoms to a high degree of 
accuracy. Lunn’s work is noticed incidentally.. The present author now 
employs the Schwarzschild solution of the field: equations of gravitation 
taking’ the constant of integration which measures the strength. of the 
centre as purely electrical in nature and equal to NeE/c2M instead of 
ym|c, the Hinstein centre being thus used to account for Coulomb's 
instead of Newton’s law as in the relativity: théory of gravitation. No 
attempt is made to combine gravitational and electrical terms in the 
potentials such’as are developed by Jeffery arid Nordstrém. \ The resulting 
formula agrees with Rutherford’s except that there are added to the factor 
cot? ¢ being the angle’ of deflection; terms im V?, V4, etc., where: 
is the velocity of the ray divided by that of light.’ The result is that the 
scatteting is no longer accurately proportional ‘to 1/V4 nor to 
However, for Values of V from 1 to 2 x 10° om./sec., the departures are 
less than 1%; 4.e/ less than: the probable error of the experimental results ; 
but ‘an adcuracy of 1/1000 would decide between the two theories. § 
far as the scattering of a-particles by gold’ and ‘other metals is concerned, 
the facts are accounted for equally” wel by’ either the mere or the 

‘and Oxygen:' E. Blankenstein. (Phys; Rev. 22. pp. 582-589, 
Dec., 1923.)—In the: experimental: determination of the coefficients .of 
slip for polished silver oxide surfaces'in spectroscopically pure: hydrogen, 
_ helium, air, and oxygen, the rotating cylinder method is employed, a 

continuous circulation of gas being maintained 
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of the release of occluded gas from the walls of the apparatus. The mean 
values obtained, reduced to 23°C: and 760 mm. Hg pressure are, for Hg, 
121 x 10-7; for He, 190 x 10-7; for air, 68-5 x 10-7; and for, Oy, 
72+} x 10-7; ‘these are accurate to ‘about 1%, the respective values for 
Maxwell's coefficient of diffuse reflection being 1 -00, 1:00, 0-98, and 0-99, 
These results, which are in good agreement with the values computed 
from kinetic theory, are checked by measurements of the variation of the 
deflection with pressure at low pressures:from 0+0003 mm. to 0-0016:mm., 
where the mean free path is considerably greater than the distance between 
the cylinders. It is concluded that for these gases practically all molecules 
are diffusely reflected from the surfaces used, the percentages specularly 

A.B 


1391, The Lattice Theory of Fluorspar, G. Hecliniaan, ‘(Zeits. 
Physik, 22. 6. pp. 347-350, 1924.)—From the measured elasticity constants 
and residual ray wave-lengths of fluorspar, conclusions are drawn with 
respect to the electrostatic forces in an ionic lattice. Support is afforded 
to the Born:conception of the repelling force as an electrostatic effect of 
the outer electronic shell taking into account the phase, relations of the 

"1392. Lattice White Tin. H. “Mark sind M. Polanyi. 
(aeits ‘f. Physik, 22. 3. p..200, 1924.)—A supplement to a previous paper 
[Absttact 356°(1924)] correcting a figure there given in which, through 
misdrawing, the position of the atoms in the lattice structure was. not 
properly shown.. Another figure is given showing the relationship between 
the tin lattice and the diamond lattice, and also the lattice of the titanium 
atoms in anatase. Other corrections are given, and everywhere in the 
text of the first paper be rend as 


H. Grimm, is endeavouring to complete the investigation of the lattice 
structure of compounds of the type MX; and amongst these AIN is of 
ular interest, since it stands in the series of binary compounds NaF, 
MgO, AIN, SiC,’in which the negative component stands as far below 
eon in the periodic table as the positive. stands above that element, 
With NaF and MgO we have an ionic lattice, confirming Kossels’ theory 
that the atoms gain or lose electrons so as to’ attain the configuration of 
the inert gases. On the other hand, the similarity,of SiC to the diamond 
indicates that: here the structure is not a polar one; and. that the lattice 
is built up of atoms ;, the object of the investigation was to find out if 
possible; by means of X-ray measurements, whether AIN is built up of 
atoms like SiC, of ions Alt ++ and N-~~, or whether some intermediate 
structure exists between these two extremes : the difference between the 
number of electrons:in the different components in the first two dasés is 
large, ~and thus the difference in scattering effect will be great, so that a 
definite'result: may beexpected. A Laue diagramshowed that the crystals 
belong to the’hexagonal system. The exact structure was determined by 
combining Schiebold rotation diagrams with Debye diagrams, using first 
copper and then molybdenum for the so as ‘X-rays 


4 


of different 'wave-length....The Al and N: atoms form two. interpenetrating 
_ hexagonal lattices, with tightest spherical packing, and a small compression 
along the six-fold axis of the hexagonal prism; the base axis a = 3-113A., 
and. the axial ratio is ¢ = 1-601; the two lattices are shifted with respect 
to one another along the six-fold axis, the parameter » being:0-38.... Each 
atom is surrounded by four atoms. of.the other: element;:in a slightly 
distorted tetrahedron, the distances:being:equal (1-894,A.).... The combina- 
tion is certainly not polar, the corners of the lattice being occupied by atoms 
with 7 and 13) electrons respectively ;:this follows from the relative in- 
1394. of of Crystal. LR. Gross. 
‘Elektrochem, 30, pp.. 1-6; Paper read before the 
Deut., Bunsen-Gesell,,, Hanover, May; 1923.)-—The author reviews. briefly 
the geometrical methods of A. Schoenfliess, Fedorow, Barlow, and. Bravais, 
. defining the different possible arrangements in a space lattice, and shows 
how they are used in the interpretation of X-ray observations on a large 
number of elements and compounds. compound. contains: atoms 
a, b; ¢, d, and each atom a in the erystal-can only:be assigned geometrically 
to one}, ¢;,and d, the union is called molecular ; while in. an ionic union, 
as in NaCl, a is united not only to b, but:also; to other atoms of that ele- 
ment: bj, bg, bg ; it is, of course, necessary, in the latter case, to prove that 
and. d really carry electrical charges. -The.abcd atomic complex 
might itselfact.asian ion; in calcite, for.example, is united in closest 
packing, and the-electrons are distributed:so that the group CO, acts.as a 
doubly ‘charged ion... In other cases such a definite statement as. to. the 
electron distribution is not possible... In, the zircon, ‘lattice. (ZrOgSiQg) 
the two oxygen atoms are so closely arranged, with respect. to the silicon 
atom, that/we must speak of a molecular:lattice;; the ZrQ,, however, 
is arranged. in quite a different manner in. the lattice, the O atoms are 
so close together that one can assume,an Og.group, which is joined to the 
surrounding Zr atoms. by four valency bonds ;, andthe. lattice is built 
up of SiO, molecules, and the ions of ZrQ,..., The crystals are isomorphous 
with those of, TiO,..To the: question,» why: do\the atoms of different 
substances. arrange themselves in) different: lattices, in which the packing 
is much less than close packing, the only answer.is that there are directed 
valency bonds, which detefmine the structural-plan of. the lattice. The 
author considers. that, for furthen advance, either accurate measure- 
_ ments of intensity in the X-ray measurements will be needed, or measure- 
‘ments of the. vectorial of 


‘Selanne: 59. p. 260, March 14, 1924. oe of Lodge’s recent treatment 
[Abstract 1074 (1924) of the reflection of atomic nuclei, a graphicexhibit 
of the hodograph of ‘such cases is now given and'contains many interesting 
features. ‘The figure gives the twin hyperbolas with their common axis 
| 
“1396. Michelson's: ‘Metz. 178. 
pp. 814-316, Jan, 14, 1924.)—Combats.Brylinski’s methods, in which 
the author says Brylinski has applied a! contraction, ‘but has. ype 
‘VOL, XXVII.—a.—1924. 
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the effect of the contraction upon the 45°-miror itself, 
tate account, the contraction is restored, 


178. pp. 466-467, Jan. 28, 1924.)—-Note in reply to Metz [see preceding 
Abstract] pointing out that it is usual to assume the semitranslucent 


mirror to stand at 45° without reference to Lorentz contractions,’ and 


emphasising the importance of the positive results obtained by Miller 
in 1921 (Phys. Rev. 19.No, 4. 1922). [See also Abstract 430 (1924).] A.D. 


E. Brylinski, (Rev. Gén. d’El. 15. pp. 243-250, Feb, 16; . 283-288, 
Feb. 23, and pp. 339-347, March 1, 1924.)—The author gives calculations. 
The Lorentz contraction corresponds only'to a particular case of adjust- 
ment of apparatus, and is incompatible with Si remilts aed obtained 

1399, ‘On the. Possibitity of a World with Constant: 
of Space. A.¥Friedmann,. (Zeits. f. Physik, 21. 5. pp. 326-332, 1924.) — 
In’a previous paper [see Abstract 2215 (1922)] on the curvature of space, 
the author has considered those solutions of the Einstein world equations 
which lead to world types possessing a constant positive curvature, all 
possible cases having been discussed. The possibility of deriving such. a 
world from the equations is bound up with the problem ‘of the finite 
character of space, and the present investigation has been undertaken to 
ascertain whether a world of negative curvature can be derived from the 
' equations whose finiteness can hardly be in question. It is shown to be 
teally possible to derive the latter universe of constant negative space 
curvature from the Einstein equations. Two cases are’ distinguished, 
viz. (1) A stationary world whose time curvature is constant, and (2) a 
non-stationary world whose space curvature is constant but which varies 
with time. Between the stationary worlds of constant negative and 
positive spatial curvature an essential difference arises. The former 
permits of no positive density for matter, this being either nil or negative. 
The, physically possible stationary worlds (i.e. those with a’ non-negative 
density) find analogy accordingly with the de Sitter, but not with the Ein- 
stein world. Finally the problem is discussed as to whether a decision 
can be made as to the finite or infinite character of space based on curvature 
considerations. Space with constant positive curvature’ is found to be 
finite,’ but the same arguments do not hold for the finiteness of space 
with constant negative curvature, so that Einstein’s world equations do 
not allow a conclusion to be drawn as ee ‘the ee barneckae of space 


1400. Effect and Einstein Effect. Zeits. 
25, pp. 95-96; Feb. 15, 1924.)\—To complete the criticism of Kienle on 
“* Cosmical : Refraction ’’ [Abstract 1107 (1924)} some considerations 
regarding the Courvoisier effect may be added; regarding it not as resulting 
from ‘a cosmical cause but from a special method of observation. The 
Courvoisier effect has only been observed visually, and at distances greater 
than 3° from the sun; the eclipse plates cover a distance of from 3° to 
0°-5 from the sun. At 3° Courvoisier finds a shift of somewhat uncertain 
amount, about 0”: 5, but the shift on the 
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-accurate because of the precautions taken, For smaller distances 
‘than 3° no observations of the Courvoisier effect have been made, and as 
no Satisfactory: physical interpretation ‘of it has been discovered, extra- 

polation is/not ‘admissible... Hopmann, however {Abstract 803 (1924)}, 
extrapolates both the Courvoisier effect and’ the eclipse measurements: up 


to the sun's limb, and finds that they-agree. It is possible that:future 
‘observations may prove an agreement in amount, but as the matter now 
_stands.it can only be stated that: the Courvoisier effect and» the eclipse 


measurements both show a shift of stars radially outwards from the sun. 
-Evetything, points to the probability that the Courvoisier effect is'dte to 
‘syStematic errors in.a spécial method of vistal observation. On thé: other 
‘hand, the ‘eclipsé results agree, without»extrapolation, and as well as can 


‘Theory of Relativity. H. S. Gillson: (Roy. Soc: Canada, Trans. 17. 

Sect; 3. pp. 189-190, 1923;)—The hypothesis that the kinematic space of 

Classical;mechanics is Euclidean, whilst that characterising the restricted 

principle).of :relativity is a Lobatchewskian»space of constant negative 


-urvature:c, equal to the velocity of light, is restated geometrically: ' It is 


‘shown: that the triangle of velocities in; a:Euclidean plane for classical 
‘mechanics is replaced by the triangle:of psendo-velocities defined by the 
relation v= in. the Lobatchewskian. plane for relativistic 
imechanies, @ denoting the length of the appropriate vector in the respective 
geodesics drawn on a surface of constant: negative curvature. Relativistic 
-mechanics.are.interpreted in terms of the evaluation of distance by the 
method suggested by Cayley (1859). » It is shown that the pseudo-velocity, 
‘defined:'as above; is equal to the corresponding Cayleyan distance and 

isitherefore projective. It follows that the velocity v of any system: S,, 


with respect to any other system S,, is siven by v = c tanh, where 6 


Physik,::73., 3-4. pp. 190+194, Jan., 1924.)—-The paper:calls attention 


to the simplification introduced into the, mechanics of the special theory 


of relativity by employing (after Schott, ‘’ Electromagnetic Radiation,”’ 

Cambridge, 1912) the proper time, T, instead of the time, ¢, in the equations 
of motion. If A is thervector potential, ¢ the scalar potential, and w 
the vector (x’, y’, 2’), where dashes denote differentiation for T, the equa- 


equations differ from the classical ones (apart. from the substitution of + 
for #), only in the substitution of (E — ef)?/2me* for ep, and the analysis 
proceeds precisely similarly. M. H. ALN. 


(1403. Geometrical Representation of the Special Theory of Relativity, 
and in particular of the Electromagnetic Field of Bodies in Motion. P. 
Gruner. (Zeits. f. Physik, 21. 6. pp. 366-371, 1924.)—The author has 
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‘previously shown [Absttact'2061 (1922)] how the one-dimensional problem 
-of ithe special’ relativity theory can be solved by a simple geometrical 
treatment with two reciprocal orthogonal space-time coordinate systems, 
work which was extended to two-dimensional space and to the optics of 
‘moving bodies by means of the so-called reduced orthogonal coordinates. 
The latter method is now summarised and generalised, and then applied 
_ ‘to-three-dimensional space and in particular to the electrodynamics of 
ad 1404. On the of the Special of 
théodory. (Preuss. Akad. Wiss. Berlin, Ber. 5. pp. :12+27, 1924:)—-The 
‘axiomatics of the special theory of relativity were established by Einstein 
and based:on certain considerations involving light ‘clocks and measuring 
rods. ‘The present author now shows how a remarkable simplification 
- ean be brought about if the entire theory be based on time observations 
‘alone: For example, the axiom for normal light propagation is given 
‘without need for length measurements and without previous introduction 
of the idea of a velocity, as also the time conceptions involved in the terms 
‘earlier, later, and simultaneous. In a most natural way the main result 
of Minkowski is afforded when the general transformations ‘are treated 
as above. ‘The results of Cunningham ‘and Bateman are quoted: It 
‘would appear that when light propagation alone is considered that two 
‘spaces which move with constant acceleration relative to each other must 
‘be made physically equal, but this not being the case the necessary limita- 
‘tions-are made. . The paper is in 3 parts, of which section 1 deals in detail 
with the axioms of light propagation, section 2 considers equivalent-spaces 
with normal light propagation, while section 3 discusses the special relati- 
vity principle It is established generally on the assumption that the 
transformations of the latter — a group, that these 

| 1405, Conditions of the Field. at of 
Discontinuity. N. Sen. (Ann. d. Physik, 73. 5-6. pp. 365-396, Feb., 
1924.)—-General covariant analogues are found for the eqtiations, 
‘OV/on]t = 40, which give the discontinuity of the normal force at 
| crossing a surface distribution on the Newtonian 


where v; is the normal vector to the surface and Tai is the dui (supposed © 
finite and not. zero) of (Tx: — — gdw asthe thickness of 
the shell through which it is integrated tends to zero. - 

In the second part the case of a spherical shell is worked out, and it 
is, shown that in.any coordinates which make the g’s continuous (these 
do not include the usual r, 0, d, t) the above relation is verified.. M. H. A. N. 


- 
~ 
4 
- 
Se 
« 
5 
j 
s kl 


491 


1406, The Optical Metal “Schulz 
H. Hanemann. (Zeits. f. Physik, 22. 4. pp.'222+227, 1924.)+The accu- 
racy’ obtained. in the determination -of* the refractive index of non- 
absorbing bodies is high, but the accuracy of the results for the optical 
constants of absorbing materials, such'as’ metals; appears to be much less 
and to be easily influenced by various conditions.::'The Maxwell laws are 
strictly valid; and when deviations: of ‘the order 'of:10.% are: found the 
cause must: be some difference in the surface or upper molecular layers. 
The admissibility of the assumption in’ Drude’s theory of the difference 

It is suggested by the that: Distribution: 
may play a very important part, since crystals of the regular systems 
must be anisotropic with respect: to ‘their mechanical properties, ‘and it 
is therefore of interest to considerthe deviations from the’ expected 
behaviour’of an ideal metal surface due to structural peculiarities: “The 
question is considered mathematically; and it is shown that similar results 
are obtained due to the heterogeneous surface as would be obtained fora 
Drude surface layer. The question of the behaviour of Pt is discussed, 
and it is concluded that the effects are not due to a surface layer. The 
effects of polishing are also mentioned, and it’ is remarked: that'using a 


1407. Refvactivity and Atomic Sizes. J. E. Calthrop. (Phil. 
Mag. 47. pp: 772-779, April, 1924.)—The refractivities of fifteen elements 
for sodium light are plotted against the cubes of the atomic diameters 
as determined by crystal analysis.’ For each vertical column of ‘the 
periodic table'this appears to give a straight line and such deviations as 
there: are are explained by the errors introduced by cubing the atomic 
radius, itself liable to slight errors. The*refractivities are taken from 
Cuthbertson. Rossotti’s expression for’ the dielectric constant of a gas 
consisting of ‘perfectly conducting spherical molecules is applied and a 
formula deduced, uw --1 = KNo’. ‘Thus different values of K are appro- 

1408: OF. wae: O. Rawling: 
(Phot. J. 64. pp. 189-193 ; Disc., 193-195, April, 1924. Comm. No. 36. 
from Brit: Phot. Research Assoc. Labi)—Comparison of two beams with 
the aid of a selenium cell ; adjust until the photoelectric current presents 
no change. The sensitiveness i§ greatest in the longer red; but the — 
results can be reduced: to the visual results by means of a constant factor 
1409. The Effect of Absorption Diffusion on 
Lights and. Projectors. E. Karrer. * (Optical Soc. of America, J. and 
Rev. Sci. Inst. 7. pp. 943-953, Nov., 1923. of the 
VOL. XXVII.—a.—1924. 
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atmosphere is in general less important than diffusion. Extensive 
measurements on relative spectral transmission for moist and rainy 
weather have been recorded by the Bureau of Standards [Abstract 232 
(1921)]. A typical curve showing how presence of moisture decreases 
transmission in the green and blue is presented. One km. of atmosphere 
on clear and relatively dry days will transmit 97-4 per cent. of daylight, 
while for moist and rainfall:atmosphere the transmission is: reduced to 
83-6 % and the dominant hue is shifted towards the: yellow: Other 
data are presented showing selective transmission and the effect of water- 
vapour and oxygen is distinguished from that due to:dust:and molecules. 
In the latter part of the paper a series of diagrams is presented showing — 
how the size of the smallest visible target is affected by contrast, and the 
intensity of diffused light in various directions relative to that‘ ofthe 
beam. -Othér curves show the brightness of the surrounding field as the 
observer recedes: from the lamp, the corresponding change in contrast 
between field and target, and ths least visible target. ~— information 
1410. The Velocity af Light. M. la (Ceits, Physik, 21. 6: 
pei ‘333-347, 1924:)—The ballistic hypothesis (that light from a moving. 
body travels with velocity (c + v)) gives a remarkably good explanation 
of the phenomena of double stars, variable stars, and new stars. Einstein’s 
pp. 12-25, Jan., 1924.)—The author reviews literature dealing with the 
colouration of glass, slags, porcelain, quart, and pigments: 
J. 

4412. Oblique of Ligne in and: ‘Etiuids, 
pale (Phys. Rev. 23. PP. 63-68, Jan., 1924.)—Owing to the feeble- 
ness of the scattering effect in gases at ordinary pressures, the incident. 
beam must be very intense and the background against which the track 
is viewed must be perfectly black. .The arrangements employed. im the 
see work to obtain these effects are described in detail. ‘In the case 
of: sunlight: the scattered light is: assumed to consist of an. unpolarised: 
part: whose intensity is the same in all directions and a polarised: part 
whose: intensity varies as (1 +. cos*¢). This leads to simple equations 
for the ratio. of the two components and vm the total intensity for various 
angles, which are found to agree within 5 % with the experimental results 
for CO, and for dust-free toluene, harineae and ether. The observed 
ratios of the intensity for ¢ = 45° to that for ¢ =: 90°, are 1-91))41+79, 
1+71, and: 2-12 respectively ; the observed ratios of the: ‘components for 


22. 1-2. pp. 44-50, 1924.)—-The present paper is a continuation of'a 
previous investigation [see Abs. 2405 (1923)] and includes necessary 
corrections and additions to results there recorded... Reference is Made to 
Dieterici’s work on cane sugar {see Abstract 159 (1924)] and revised tables 
are now given for) this substance is 
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then. described, with illustrations,:for the demonstration of the Tyndall 
phenomenon:.in pure liquids. The final section contains a paadenrntient 


“141 4. E of Dyed Threads. G. P. 
(Zeits. techn. Physik, 5. 3. pp.'99-107,. 1924.)—The dyed threads 
or fabrics under examination are attached. to a microscope cover-glass 
by means of a preparation of Canada balsam. This preparation has the 
same refractive index as bleached threads of cotton, wool, and silk, and 
in consequence the intensity of the transmitted light is not too much 
diminished. To obtain a uniform field of ‘view the specimen. is kept 
in constant rotation, The absorption: coefficient is then measured for 
various ‘wave-lengths by the ordinary ‘spectro-photometric method, 
Tables are given showing the wave-length of maximum absorption when 
threads of wool, cotton, and silk are: coloured with a series of dyes. In 
one or two cases data are given for the absorption coefficient right across 
the spectrum. observations with light 


41415. Colovr: ‘Match ond Spectral. ‘Distribution. w.. E. “Forsythe, 
(Optical Soc, of America, J. and Rev. Sci. Inst. 7. pp. 1115-1121, Dec., 
1923;)---it has been found experimentally that the light from: ‘practically 
all radiating solids can be matched in colour with the light emitted by a 
black. bedy at. some definite temperature.: The colour temperature of 
a pafticular source has been defined: as the temperature of a black body 
which has the same distribution of energy in the visible spectrum as the 

source. under consideration. Such colour matches can be easily and quite 
accurately made on an ordinary photometer bench using a Lummer- 
Brodhun. contrast photometer having a contrast of about 8 per cent. 
If, two sources so radiate that when they are colour matched they have 
the same spectral distribution, such colour matches can: be obtained by 
measurements of the relative brightnesses of the sources in two parts of 
the spectrum, If the two sources have the same relative spectral dis- 
tribution. when at a colour match, the two curves that represent their 
energy distribution can be made to coincide exactly by changing the 
intensity scale of one of them. The measurements of the relative bright- 
nesses can be made with any form of spectrophotometer or with. an 
optical) pyrometer using as the monochromatic screen first a red. and 
then a green glass, or first a red and then a blue glass. The pyrometer 
lamp may be-conveniently calibrated teladive brightness. rather: 
fer temperature... 

_ To determine the relation brightness ratios and ple 
tet neradaiel a-series of red and blue brightness ratios for a black body, at 
different: temperatures was measured with a pyrometer calibrated on an 
arbitrary scale of brightness; then the logarithms of the ratios of the 
red brightness to the blue brightness (called the red-blue ratio) were 
plotted against the reciprocal of the temperatures. A very nearly linear 
relation .was found. If a particular red-blue ratio is obtained, from 
measurements on a source studied, its colour temperature under. this 
assumption of colour match for the same red-blue ratio can be found 
from the point on this curve that has the same red-blue ratio. In studying 
tungsten a similar series of red-blue ratios was measured and the logarithms 


of these ratios. plotted: the 
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tungsten lamp colour matched by the use of the regular photometer and 

by the method of the-red-blue ratios gave results in good agreement. A 

tantalum lamp colour matched by direct comparison with the colour 

standard by. a photomieter and also by the method of the red-blueé ratios | 
showed brightness temperatures obtained by the two’ methods in good! 
agreement for a number of colour temperatures. Various radiators were 
studied by the method of the red-blue ratio and the relation between the 
colour temperature and the brightness temperature for treated and un- 
treated carbon, tungsten, tantalum, osmium, platinum, and the Nernst 
glower is:shown in a table of results. Various substances were examined 
and when the logarithms of the red-green ratios were plotted against the 
reciprocal of the colour temperatures as obtained from the red-blue ratios 

a very nearly linear relation was found. A colour match between carbon 

and a black body indicates the same spectral: distribution. Stari sae 

small differences in the case of tungsten and of tantalum... - 

- The method of red-blue ratios was used to extend the colour toinpineds 
teks scale. Using the tungsten tube the red-blue ratio for the black 
body was extended up to about 3000° K., and with gas-filled tungsten 
‘to. about’ 3600° K. the melting-point of — 


1416. Perception of Drightnasé: in Relation te Colour. A Duschek- 
(Akad. Wiss. Wien, Ber, 131. 2a. No.'3. pp: 171-197, 1922.) 
The research is concerned with the relation of the power of perceiving 
changes in brightness to the brightness, saturation, and colour of the 
object viewed. For this purpose series of pigments on the Hering scale; 
graded as regards saturation and colour, were adopted. The photometric 

arrangements enabling degrees of brightness to be obtained and estimated 
are described in detail. The principle consists in illuminating the surface 
with light from a 600-watt gas-filled lamp, a second smaller lamp being 
used to cast a shadow of a rod. The observer regulated the distance of 
the small lamp until this shadow became imperceptible. The data are 
assembled’ in numerous tables and corresponding diagrams,. For various 
pigments the'relation 7 = A + B log H, where 77 is the power of perceiving 
changes in brightness and H is the brightness, was deduved.' It appears 
that the Weber law according to which 7 = constant applies only to 
a cettain critical saturation, but is considered eeaceuaties accurate in 
the case of blue-green, red, and yellow spectrum colours; etc: JVs, D. 


4417. Studies Based ‘on Spectral “Subjective 
Saturation of Spectral Hues. Individual Variations of the Normal Colour 
Sense: R.H. Sinden. (Optical Soc. of America, J. and Rev. Sci. Inst. 
7. pp. 1123-1153, Dec., 1923.)—This paper contains data relating to: the 
wave-lengths of spectral complementary hues which are strictly com- 
parable ahd which correspond to a white of definitely known spectral 
constituency. Eight observers (each with fairly normal colour vision) 
have been examined for complementary wave-lengths, and in addition 
five of them have furnished the luminosity ratios of the complementaries. 
The experiments have been carried out using a Brace spectrophotometer, 
the luminosities of the coloured stimuli being determined by a modifi- 
cation of ‘the direct equality-of-brightness method. - Each observer has 
found the complementary wave-lengths to four given stimuli, and there 
is good agreement between them. There are, — 
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to:the-estimates of the. luminosity 
ratios; The subjective saturation of;the spectral colours.is deduced from 
the data provided by one observer,-on the:assumption that the subjective 
saturations of ‘two: complementaries: are: inversely proportional to. their 
luminosities:. The differences to be observed. between the 
those given by Trolland are not of great significance. 

Acdiseussion of the variations. between: the different. with 
regard: to their selection of the complementary hues follows. It. is con- 
cluded that the results of the present: and previous investigations fail to 
reveal inherent variations in the complementary wave-lengths of separate 
individuals other than can be accounted for by differences in the absorp- 
tive properties ‘of the ocular media, and that if variations of other types. 
occur, they are so small as to be barely detectable through the greatest 
attainable accuracy in colour matching. With regard to the variation 
_ Of the luminosity data from one. individual to another no definite con- 
clusion is arrived at as tu its cause. Experiments are described in which 
correction/is made for the absorption of the ocular media but even then 


Purity,-and Brightness: 1. G. Priest,:(Optical Soc. of America, J. and 
Rev. Sci. Inst. 8. pp. 173-200, Jan., 1924.)—This is a most elaborate 
account ofthe ‘'’monochromatic colorimeter in use at the Bureau of 
Standards. In addition to the details of the main instrument a full 
account is given of all the accessory arrangements (particularly the lamps), 
together witha comprehensive explanation. of: how a: test is carried out. 
The apparatus is designed for the determination of the: dominant wave-' 
length, brightness, and purity of the resulting beam when white: light 
corresponding to a Planckian radiator of known temperature is trans-. 
mitted: through, or ‘reflected from, the sample under test. . The sample 
is placed over an aperture in the diffusion sphere, wherein is a standard. 
lamp. Thé light from the sample (either by transmission or reflection) 
passes to one-half of a photometric cube, and is there matched by a 
mixture of white light from one source and homogeneous light obtained 
spectroscopically from another source. The brightness of the white light 
in the mixture ”’ field is then determined by a flicker photometer, the 
sample field and the homogeneous fields being. screened. Subsequently 
the brightness of the homogeneous beam: is determined, its wave-length, 
_ of course; being known. This gives the full data required. Finally, there 
is a discussion of the validity of the additivity of homogeneous and white 
brightness; and it is concluded that with certain limitations it may be 
taken that such addition is experimentally justified. AAD. 


1419. Reflex Visual Sensations. F.Allen. (Optical Soc. of America, 

Jj. and Rev. Sci. Inst. 7. pp. 583-626, Aug., and pp. 913-942, Nov., 1923.) 
—In the first section of the paper the author gives a brief survey of pre-. 
vious work, involving the use of the ‘‘ critical frequency ” of flicker to 
detect difference in behaviour of the eye in a fatigued and unfatigued 
condition: ‘The measurements: in this case were made with the: right 
eye, which was‘in daylight adaptation whilst the left eye was. fatigued: 
with light from some portion of the spectrum, It was found that the 
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prices: thie brightness of three colours=ed, green, and 
violet-—-was enhanced. Six colours were found which produced no effect; 
and the reflex and normal curves always. coincided in two places: near 
0-653 w and 0-50. The reflex action was greatest for’ violet and is 
apparently an inverse function of wave-length... The results are illustrated 
by numerous diagrams, and the resultant of all the ‘reflex curves can be 
regarded as equivalent to the effect of white light which enhances the 
brightness of all parts of the spectrum: On the other hand, darkness 
adaptation ‘of one eye causes a diminution in‘ brightness of the ‘whole 
spectrum. In conclusion, the results are discussed in relation to various 
theories of colour-vision, and such effects as successive contrast; ‘binocular 
T he. Speed of Vision. P: Cobb. Eng. 
Trans. 19. pp. 150-163 ; Disc., 163-175, Feb., 1924.)—The time tequired 
for light to make an adequate visual impression:»depends upon many 
conditions of vision such as: The size and distance of the: object ; its 
brightness compared with that of its background; the general level of 
brightness ; whether vision of form is necessary or the simple ‘ picking- 
up” of the object ; and the reduction in effectiveness of the image of 
the object due to of other seen 
 Itis:shown experimentally: the of 100. milli. 
lamberts brightness (the millilambert—ml.—is the brightness resulting 
when a diffusing surface of 93 per cent. reflection factor is subject to one 
foot-candle illumination), corresponding to about :1 to 100 foot-candles 
illumination upon a white surface, and: to illuminations greater than 
this on most surfaces, the speed of visual impression due to a test-object 
rising out of a clear field is increased by a constant amount each time 
the brightness is increased by a constant factor; whether the subject 
is required to recognise form or merely to report the presence of the test 
object. The effect of the confusion due to previous .and ‘following 
patterns, i.e. when the test-object rises out of a confused field, is to reduce 
_ the speed of impression, and this effect is greater at high brightnesses:'than 
at low; while the actual additional time consumed which. so reduces 
the speed is not greater at high brightness:than at low. Am increase in 
the scale of ‘the test-object and confusion patterns increases the speed 
over that found with smaller patterns at any brightness, but the speed 
in the case of a larger object reaches a maximum, at lower brightness 
than it does in the case of a smaller object. : These results may lead in 
practice to a classification of visual conditions tending to the appraisal 
of the yereabiei increase in industrial production due to improved: gre 
tain 
The in. the Excitation of the Retina 
by Brief Iiluminations. H. Piéron. (Comptes Rendus, 178. pp. 966-968, 
March 10, 1924.)—-The author replies to the criticisms of Blondel and Rey 
[Abstracts 1128 (1924)] on his former paper.» He-disclaims having invoked 
the “ inertia *’of the retina. It has been shown by various researches 
that there is an optimum duration of éxcitation, a minimum of energy : 
with times ‘very short the threshold energy rises; For visual reception 
which implies 
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from 30": to aration the 
on‘ the retina bring in enormous: variations of, visibility 9 


very brief durations would appear with more certainty if correct determi 
tions! cotld/be ‘made with durations of,the order,,of the,millionth of a 
second, practical difficulties which are, however, not insur- 

The Reflex: Oxigins of: the SelfsLight the ; 
(Optical Soe.’ of: America}: J;-and:Rey: Seis Just. 
1924:)-The: author: éndeavours to: explain.the, 
terms of reflex action, quoting from) Peddie’s.recent work on, Colour Vi ision,, 
in which: numerous:references to ‘the self-light are made. . The. writer has, 
‘stimulates. by reflex action the, of red, 


Abstract 1419 (1924)}. Equal stimulation of all three sensations ‘eauses. 4 ; 
the: percéption white, and itwis. believed) that. whitene 
fundamental sensation.: author; quotes 


po 


that this:is closely:associated with,-and may.-be, entirely, due to sel 
fovea, to -weak: light, may. due.,to.,, inheren 
functional conditions, but may also be due to excitation, not, 
visible, of ‘self-light in this region. The existence,of self-light has meee 
rise to the: coneéption .of ‘' degrees. of blackness), There is. 
close connection ‘between self-light phenomena, and. the, 
mechanical pressure on the retina due tp, variations in blood-pr 1 
Lenses of Large Relative.A perture for, Stellar 
G. Moffitt. (Optical Soc. of America,.J,.and 8. 
371, “Feb.; 1924.)—The author has obtained formule, for,,the, desigt 
‘of an F/3 projection lens which enables it to be used as a spectrograp 
lens of high relative aperture) and he describes.one,.made for Dr, 

in which borosilicate are ysed,.a diagra 


f 
excitation’ he found;: contrary: :to would haye,.occurred from ‘the | 
action’ of this:cause of error, the, minimum: of energy, for longer tions 
occurs for:@:more: brief duration,in the, of the rods in a 
that.of- the: conés. the other-hand, in ,the,researches of .Blondel,and 
| 4 
P sing: thererore: That: the: - .O©, OOSeTVeTS unequally 
trained,:-under: conditions: of lighting..besides, insufficiently. ned », and, 
with little: fixation; should, are n0 
considerable. owever, it is certain, that.,the,.increase,.of energy for : 
4 
coma ‘must ‘be eliminated; (c). for. any, given field: angle, the upper, anc 
A 
lower: should: be: traced, and these should ;intersect.the,.chief ray, at 
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git tine? “The: general éonditions are! inot! 

ayive, ‘The Ultual works well with threésprism/ and: 

but With’ the field béecdnies 
lens” phicplatés cannot bé! bent safely soasito Ait! 
e collimator lens, aid pittty'in that bf the: Ai flat field’ 


Cc 


eract the secondary” Spectrom ‘effectes: the latter: 
id ‘developing! dmterthangeable! jeamerd ‘lenses, 


4:)—Describes a new form of prism to replace the roof prism: dused: in: 
elboyy tel The practical form of the prism is shown in the paper. 
ree rept arted as’ ‘up from ‘reflectifig Gitisms. 

Of the! aid the humber! ofstotalireflections are’ the) 

in the drdinary Ports erecting system, and the néw systém. tends: 

flatten’ the the “objective: found)-to frée from: 

are Rkely bbjectionablé incanvinstramentiof: the:type: 

ered? 


4s “that the high: accuracy nevessary: ‘in: 

sence soit is to CIM 
ts 1 Rebs tatliation isi 


The intensity of the curvemt transmutted by. 
to’ the "intensity ithe ‘incidestitadiation sand isi 
éléctrometer.: ‘The ‘cell is sufroundedy byow nietal: case 


Of ot oul ocd ovte verted 
aad Moo 10 


Feb.,. 
afte ow illuminated slit and the light passing through the different 


plate tos be examined és: placéd-in cfront 
portions of the blackened area allowed to fall on a photoelectric cell 
placed Below the intetisity\ of the’ light: be 
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this surface is controlled’ 
placed over a second openin Boned ‘the ‘sphere so as to limit the amount of 


Brodhut eworle todtus eff <bodtor 


te 


triplet givesibeautiful dennition and th than Over 
theowhole visiblé speotram with Dit with Bre dnd thiee 
strongly condaves | Thid euriotis the 
aberration of collimator and’ éamerai whieh tends to'make the field: 
camertiwithothe dispetsidh prisny, while withpreater dispeision? thie’ 
‘emromatie effect. A shorterto 
tripletiof similarly Particulars ate’ 
also FRO ROSS wide field 
nomied? to ont yd bomiteb Molt 
99 Sit Prism! Glass Spectropraph: (Optical) 
of: :Amierica}> jroand: Révh:Scéi diustov8t spp. 
insttuiment! was vdesigned! fet :imvestiga tion! of! the ‘Starle wif ect gases: 
The:dispession sieeds:to: be variable actording tol the paftiof the spectrum? 
investigated aindthe strerigth of theline+totbe recorded. ‘Also the instru) 
ment needs to rigid :on>atcount sdf The collittiatot! 
and camera; lenses are Hastings Brashear ddabletsof. 416 “fodal lengthy’ 
aid Ti6<ur. aperture. The six prisms were made by Kriiss and reground 
by Brashear,’ The faces are circular and 6°0cm: in diameter. The prisms 
areopiladediOn flatAcast-iron: base, diameter :providéd Mith 
levelling:séréws. «A special! cdvér hasi been devisedsin 
of of prisms: beme: Varieds:icThes camera and tare 
supported 'en-stands of sdheavy iron “pipe. plate-halder and: its: frame~ 
are of aluminium and take a plate 20 cm. by 3 cm. Several exposures 
cancbe) dn one plate-anid alijustineiit miade famtilh::: With priéms 
theodis pension: 16) per nihi-in the widlet-¢ The Sta#k Componénts of ths) 
work! with: threé | 
lo Addomatios Focus: for Ulirti- 
PoBovie and! Amerita,'J and 
Inst; ippe: 94, Dec a: mechanical device! 
forsenablifigithe exact focus» hight used for taking at 
mitréphotograph to be obtained from the position for best focus” asing? 
visible light in a particular narrow band in the yellow-green. The light 
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automatie.stops, detail of the device and the method. 


Study of Asteagraphic Images:: 


é Demetrescu, (Rey, d'Optique, 2. pp. 452-469, Nov.,; and pp. 493-501; - 
Dec., photography.and calculation to bear: 
on the Foucault-Ritchey method. The author shows that Hartmann’s’ 
criterion T (where T = 100000/F x Lrd/Zrand d= 2r | 4 — uo | /F) first, has 
no; physieal precision, since the values || },.ate absolute; and:d idoes 
not retain its.natural, sign, but is positive always ; and) second, T takes 
no,.account of astigmatism. Hetherefore divides the diaphragm into. 
a certain, number of equal squares, at whose centres are: the openings for. 
the rays, which are.made to fall upon a plane which is always perpendicular. 
to the axis of symmetry. of the objective,.. Thus there areobtained a group 
of points, and the concentration of the points is a measure. of the luminous. 

ity. of the, image.; The concentration evaluated by) the moment. 
of, inertia of the group with respect to its:centre of gravity; the section 
of maximum, concentration, is thus sufficient, to direct:the. 
objective, on which.a suitable diaphragm. is placed, star, \and make‘ 
two exposures, with the plate inside and-outside the focus. .To.counteract. 
is used.,;..He. obtains two eriteria 
and ¢ =.1/10: x Fo,"/2R, whereo,” jis: the geometrical separating 
power and, 2R ithe diameter of the objective, The coefficients is, analogous. 
to. the separation constant defined by the theory of diffraction,;) the:co-: 
efficient c can be used as a test of the geometrical separating power of 
the-same qualities and different diameters.:\\The influence 
of. the colour screen is'ta bring the two'focals and thé section! of maximum 
concentration ‘nearer )to each other by quantity ~without intro-: 
ducing changes either in the form:of the! focal surfaces. or in their relative 


positions./; Inj the second part of; the paper, the:method is ‘applied to 


_ thestudy of the objective of the: Bucharest Observatory, and it is compared. 

‘Measurement, Avs A. Michelson. 
(Optical Soc: of Amefica, J; and Rev. Sci: Inst.$: pp. 321-328): Feb.; 
1924:)-+-The limits: of:accuracy obtainable in “observations with the tele- 


Ulirdinioroscopy with Uniloterdl: 


(Zeits. £,}Physik, 21.6: pp. 848-357; 


confirmed by unsymmetrical ‘illumination an: 
out-of-focus: disc-image ‘produced: by an! ultramicroseopic particle under 
unidifectional lateral illumination. If the particle be 
spherical, the asymmetry is the same (but differently orientated) for all 
if the particle be unsymmetrical, the dégreé of 
asymmetry of illumination depends upon’ thé! azimuth of the incident’ 


light, and: if: it be also-mobile: (Brownian: movement):‘it suddenly passes 
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Rev. Sei. Insti: 8; pp». actouint ‘of ‘the 
results -of tests of: the’ precision and: accuracy’ of spectrophotometric 
‘Koenig-Martens'spectrophotometer of the Burédu of 
{Standards was tested by méasuring the transmissions of rotating sectored 
_dlises(of known ‘angular aperture, Measurements of the spectral trans- 
mission of blue filters: by: different: observers were also. compared: ‘The 
{photometric ‘probable ‘error at vatious |\wave-lengths ‘has ‘been :computed 
from: ther-observations; of: The experimental 
»fesults.are:given in tables.and graphs and lead tothe following conclusions : 
For heterogeneons illumination: the:probable error a single *obser- 
vation is about ‘0-7 per cent. of the transmission when measurements are 
made at the field brightness most favourable to accurate w atching. 
2) "Pr Komogenediis’ ilumiination the’ probable of obser- 
‘svation ‘6f ‘traniSmissitn' 0-378 neatly Constant and ‘is abou per cent. 
of the transmission in’ tiie case of the following wave-lengths of 
inp, of He, 667-8, and 706! 8° my. 
For heterogenedtis illumiriation’ ‘the®actualertor of the of ten 
observations ‘for transmissions ‘évén ‘as low ‘48 0-015 and for wave-lengths 
‘between ‘430 and 700 my is usually less than 1 per cent. of the transmission 
it is not changing rapidly with wave-length, ..(4) There is no systematic 


435, EYES 

485, Quantum Optics. Ge “‘Wentzel.  (Zeits. 4. “Physik, 32.8. 
1924.)—-A ma thematical . investigation . with the object. of 
ping to reconcile the contradictions between, the wave theory of inter- 
on the one. hand and. the of. the 


41436. of Plate on, Waite | Light. 1 Fringes. 
K. Sethi. (Phys. Rev. 23. pp. Jan., -1924,)—Introduetion of 
B thick, glass plate with plane-parallel sides into one of the interfering 
‘beams in the Michelson’s interferometer replaces the usual few straight 
_awhite light fringes by a very large number. of,circular rings, the number 
_ being diminished by partial monochromatising. of the light.; Spectro- 
.Seopic examination. of.,the. rings, shows that, the increase,in number is 
due. to the production. of interference in different places by different ; 
_ of, the, spectrum... The; corresponding formule are quantitatively verified 
_ by, using them, to determine the, dispersion of the glass plate. employed. 
_Two.other examples of this dispersion of white. light. fringes are quoted 
and it is pointed out that the increase in,the number of white-light fringes 
_ observed by. Wood on introducing sodium, yapour, into, the interferometer 
path also involves the same process and jis not due to, achromatisation as 
Suggested by him... Although the fringes-are, fainter than. the first-order 
_white of Newton’s | scale, owing to the can 


“4437. Effect of the Material of the. Sides Shits. on the. 
of, the Light. Transmitted. .C..R, Smith, (Optical Soc, of America, J. 
and Rev. Sci., Inst. 7, pp. 1069-1077, Dec., 1923,)—-When light. is passed 
through a natrow deep slit there is not only strong polarisation but-also 
marked absorption which is related to the wave-length of the light, the 
depthof the:slit,.the width of the'slit and the ‘material of which the walls 
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ortfféct tof; the; material£of thes walls of the:general. arrangement 
onesembled: that employed by Gieg cand Fanti; Phe deptii-of the slitavas 
12 ahdi it passed: between pairs steeb which 
electrolytically iowiththe «metals: nickel, goki, — 
and:maintained ‘with:sutfaces flat toswvithin 0-000)em. 
«fhe results obtained owere somewhat! irregular; but-the curvesoindicating 
the; comparative: efiéets: show: that differences in sidtehsity- of light 
irtransmitted by deep the: mdterial though 
the:othemscondititins <aresképt | constant;1: Nosactdantiwas itaken 
experiments sofothe condition of the:dightiwith respect: to ‘polarisatibn. 


+ 
The a scopic St | 
ilk, 22;, 86-192,, 1924.) The. standard. _works,..on 
contain no.account. of the case.of plane, illumination by. means 
and the; present,investigation has; undertaken, for 
purpase, the, assumption being made; that; the .plane.concerned: is 
“parallel fp.the plane shit, is;entixely so 


Ave Bap by Stokes the Theories of the 

76-81, Feb., 1924 )—The two now from 
G. Stokes W.thiothson dates 12-13)" years 
‘after Paratia 's'gredt’ “They form ady 
the pi ible’ types for que OF pr n 
“the basis of tle very moder riterion’ OF ith ‘chatiges 


“of ‘the spatial frame of reference in the case of ‘active fluids ey t havii 
regard to the fixed direction of the extraneous cae field i in, the F araday 
“Case.” ‘Their’ form in” each" cade" Dy, 
remarkable’ and type f ‘¥etational™ 
he HH. "Ho. 


Physik,°73. 728; pp. 624-6420 March? 1924. These medsurene 
“hae Cartied otit using three foils of: platintim and aluminiim 
‘respectively!’ ‘Che foil under test to @ horizontal suspended 
‘Dy @ quartz ‘fibre -(torsion balatice method); the foil deflected from 
its position: by the’ pressure’ of the Padia tion ‘Souitce 
Of “Constant ‘intensity. “The pressuré of the ithe’ ‘Vessel in 
‘which the ‘hangs’ was carried down'to: Hg. It is 
‘eluded that the! disturbing: effect -6f radiometer actidt? eases at ‘about 
although “this limiting’ value’ vatiés' front’ one “material ‘to 
‘another—a' bound up with the' presente of octliided’ gases iit the 
‘foils. Below’ this" Himi thea of the Suspended s¥ 
-i8 independent of the pressure for a constant intetsity Of radiation”? The 
absorption coefficients of the foils were measured by a subsidi eer 
arid’ \pressure determined! The° th 
 differéht foils show ‘good bétwetn themidelVes' and they’ inc 

pres within a‘thaximum-error ‘witli’ the Values alculated’ from’ the 
axwe equation: ind Tox gted? tile & 
ie disnelavew aii of rhoidw noitqroeds 
-{Comptes March 20, 1924:)<++€rystallitie tartaric 
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acit; «when examined »by digbt :travelling along, | AS,, OXD. nits a 
hl 4) his. form ofthe acid; w 
“pdwer =(70°, lis deseribet -asiactartanic: acid... By a, pracess,of 
extrapolation }the. conelusion dnewn)that:at infmite dilution taxtaric 
atid. im specific, rotatory, power, [a}sgao 
vided abd dispersion-ratio: 1This, product deseribed, ,as 
od £642; Geometrical Optical: Aativity:,in Erystals.. HH. 
»@hipart,:! (Comptes Rendus,: 128. pps! 990-996, March; 27, 
.author.has divided the 32 systems of crystal-symmetry into,,15.,v 
can propagate elliptical vibrations and which can therefore ree 
sopticad ‘rotatory: power; and: whidh, camenly propagate .rectilinear 
vibrations aadccannot develop opticalcgatatery power.’ This conclusion, 
at in another way~-by:Willard: Gibbs: in 1882; has; been 
‘disputed: by sonie physicists, who regard theabsenté ofacentre of 
gufficient:criterion of the: possibilityof optical rotatory. power, .and 
thereby ctransfer>six systems: frdm the latter: to! th¢. former, group,/; The 
author maintains the correctness of shis: own clasdification. 
“Ev Rudberg. (Archiv: f: Min. io. Geologie; Stockhdlm, 
suggest: that the first: 
pimutdtotation of glucose isthe: addition of ito vthe: 
- oxygen; converting the molecule into: a: kation, and: that. this, is followed 
¢ither-by molecularirearrangenient:or by breaking.of-thei lactone zing. 
of-thé paper corisists of aredetermination, ofthe 
dissociation-constant ‘of. glucose by: anelectrometric, measurement of the 
concentration: of sodiunr hydroxide: with and without, glucase, 
giving the -valués x: 10733) at and 145 10733 at). 409i. The 
1444. On the Relation between Time and Intensity in “ Pholegraphic 
‘Exposure. Jonés and Huse;: ‘(Eastman Kodak\Co. 
No. 193. “Optical Soe. of Ametioa; J. and Rev. Sei Inst”. 
“pp 18, Peri ipreliminary account: is given of? the 
reeipr ocity Taw “which? States "that: the: ‘intensity: of ‘the 
radiation ae tine it’ and: the ‘resulting 
dre related follows’ E Referdhes is madecto-tlie 
‘that! this aw failstolagree ‘with experimental 
"In particular the work of Seheitler? Abney; Schwaréschild, 
“Eder; Sheppa and mentioned. paper 
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the “appafatts eniployed, ‘the ’p iia jade 
is Swath! ala decount of:thé experi- 
plotted’ the woual density4og (exposure) “forms for difterent:-values, 
and “for Both plates ‘and cinenia’ positiv 
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thé’ Schwarzschild expression E = thé sindex \p:is not constarit,..as 
‘been ‘assumed. The experimental determination the «value 
OF ‘optical ihtensity must’ be subject to considerable: uncertainty ‘dae to 
loathe extveme flatness of thé characteristic curves. For the Seed:30 and'23 


‘plates, all characteristic curves determined on-the ‘basis of the time scale 


“give equal gamme'values when developed to the same-extent, or in other 


‘gamma is independent of the intensity; In the-case of ciné positive 


, however, gamma is dependent partly upon the .intensity.s. The 
authors state that the work carried out sfill leaves many questions 
weréd, &hd mention that investigations are: proceeding the 

of the failure the law: the of the exposing 
Excitation Piinction: "Rv Seliger. (Phys: Zeits::26. ppo56-00, Feb. 1, 
‘variation: in results respecting ithe: form: of. the excitation 
of-a' spectral line as given by different: methods:is discussed: in 


f this function;>! A distinction must be! drawn ,betiveeni the excitation 
_funétion of a term, anid that of a spectral line, the transition probability 
between the terms associated with the line. The kinetic method of 
“Sponer fsee’ Whstract' 891 °(1922)} ‘measures. the former,-whilé the optical 
‘methods of Hughes’ and “Lowe determine:the | latter,‘ but way 
‘capable ‘of exact ‘definition. The clearest viewpoint | was obtained by 
‘sepatating ‘the impact ‘illumination, for: which excitation .the atomic 
‘¢@leétron does not leave the atom, and the iiumination.due to:recombina- 
‘tion, for which production the previous ionisation of the atom is necessaty. 
indefinite character of previous optical work is now shown to. be. due 
“t6 the fact that the optical methods; according to the special experimental 
‘conditions adopted, investigate a mixture ‘of impact and: recombination 
‘illuminations, whéreas above the ionisation potential only the recombina- 
-tion effect is determined according to the results of Bartels. [See Absttact 
1166 (1924).) Ho. 

146. ‘Yield ‘Dyestuff. 8. ad. 
‘Wawilow. AZeits. .£. Physik, 22.4. pp: 266-272, 1924.)—Corresponding 
to the Warburg idea of photochemical yield,;the fraction of the absorbed 
radiation which is transformed into the energy of thesecondary fluorescence 
zadiated is termed.“ fluorescence. yield,”’ and denoted by. For 
othe vesonance radiation: in dilute gases, mercury, and sodium. vapour, 
have been:supplied by Wood.and Dunoyer, and exact determinations 


.have been made by Paschen for ionised helium in the ultra-red, in which 


-cases appears to be nearly unity, For the fluorescence of solid bodies 


cand liquids, in. particular dyestuff solutions, the experimental determina-_ 


tion ofk istendered difficult by the width of the absorption and fluorescence 
‘bands. and. also by, the Stokes displacement. spectral photometric 
‘method i is now described for this purpose which enables the. determination 
of the yield first, approximation. . Results are. given, for 
fluorescein, magdala red; various rhodamines, eosin, acridine red,erythrosin, 
and: uranium ‘The concentrations the, dyestuffs; were. varied 
from: 19-5 g,fom.3, appears, that, forthe.case of fluorescein, 
‘ki== 0780,‘and. that the. gheorbed. radiation is almost entirely.transformed 
into. variety. Observations with. solu- 
VOL. XXVII.—4.— 1924. ECT... 
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tions: (10-8: to g./om.%) in’thin ‘layers:(0-'3 mm:) at 
fouiid 'to-decrease very rapidly with concentration while’ the 
‘exhibit changes)! le to ster 
The Sensibitised Fhioresconce of Lead tina Bismuth Vapour. 
Yesults ‘of préVious work on “this Subject by Franck ‘and Cariél are first 
[See Abstract 2410 (1928)]/ following which comes a detailed 
‘desctiptibn’ of ‘experiments’ on the*sensibilised! “fluorescente: of lead “and 
vapour’ in which appear the lines 
2873940 Ay and’2838417 A. ‘for the ‘lead are spectrum) ard 
4722°72 A. and 3067-81 A. for the ate'spectrum.” The lines 
observed arein agreement with the Thorsen-Grotrian seriesscheme, From 
the bismuth Observations f in the bismuth’ arc spectrum 


L. ‘pp. 472°477, ‘April, "1984 J—Study 
‘new fiat 


(Phy 
roge showed that't the sensitiveness to excitation 
in, previous [Abstract 486 (1934)], ‘is confined chiefly to ‘the 
undary between the san. B and réducing regions, When excited by 
sure to light from an amalgam arc, Peg ge ae of the ‘positions ‘of 
he edges: of the ‘bands’ and of. he intensiti es of the | maxima and ‘Minima 
owed that the effect of excitation was e decrease the width of the bands 
and to increase the sharpness ‘and the of the’ maxima, for 
a ¢ salted with Ba, Ca, and Sr. An the ¢ case of T. , the green line w 
increased in brightness’ more’ than’ 80 times, This effect was’ 
arc, and by dis the light so'as to use 
re it was f ‘that 6361, and 
519 K. ane the flame, whereas neighbouring mercury lines are i inactive. 
The luminescence is thus shown to be selective and to be closely y analog us 


Method for the Estimationsof the Average Life of Excited Mercury 
L.A. Turner... (Phys. pp: 464-471; April,, 3924) 
(1) Inmistures. with. hydrogen, computed.from rate of dissociation. of hydrogen, 
found, Franck.,and.Cario. . A, theory,,is;developed, which gives,.the 
telation: between the rate of dissociation of Hg molecules by, collision..with 
excited, Hg atoms and the pressure of Hs; when. the rate of production of 
excited,,Hg- atoms-is kept :constant.,. It is,.shown. to..be; in, accord, with 
Franck and. Cario’s experimental results, leading, to.. @ value. fog, of 
where.g ig the distance between centres of Hg molecules and 
excited, Hg,atoms.at.a collision and .7.is the average duration of the excited 
States; Assuming @, to ‘be. of the, order of. magnitude of atomic diameters, 
tis found to be about.10-—7 sec... Theequation. derived here.and a different 
one of Cario’s are compared and the former, found to: be in, better agree- 
ment with experiment. (2); In. miatuces, with air, computed from. dsminu- 
tion of the fluorescence by adding air, found by. R. W. Wood. The same 
theory. is, applied to. the , fluorescence.,experiments.of Wood, assuming 
a,constant rate. of production of excited.atoms, but the agreement is. not 
good, The theory,.is,.extended, to, cover:,the. possibility of successive 
impacts, of the excited Hig. stam, pe the the.zelation, to 
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ibe‘ ithedamiein:this casex: thatahe theory does accord iquadita- 
-tiveljs with! the :experimental (Hata, of higher, pressurts, indicating 
inérediseti.rate of production of excited Hg atoms for the.same i | 
and a smaller value of 7 with air than with He. ; " AUTHOR. 


ott ThesSiza of the Einstein: Light: Quanta. | 
Bargety «(Zeitar 1. Physik, 20.: 1924.) 
ditions of: equilibrium betwern: ai cloud) of; electrons.and ,black sadiation 


befove eollision, ctive, electran: basi velocities light 
hfrequency- -direction: ap, yy, rand: the same 
aquantities afterwards; tol 18-608 bas St 


OMAR hvafc + mv, = + over 


= quan 


ria 


tation, 

ow assum t the quantum, has a cet 

collisions | in which undashed quantities change to da: 
mber of collisions i in ‘which. the reverse. the: equatic 
number of qu anta wi thir 
| “the number of electrons velocities y ands 
“and sing ‘the values found for Av an and ves, = 

‘ 


> @.is a pure numb er. 


| a ¢ of the Wien law, and not 


ict that when decrease 
Light Quanta and the Planch Ornstein: and HH. C. 
f, Physik, 21. 6. pp. 358-365, 1924.)—It has been shown 
fsee (1924)) that: a of the 
light quanta dnd electrons‘is the assumption 
the ‘light 'qwanta’ possess an effective sphere whose 
thé waverengtl of the qtatitum. this dssimption) However, 
‘hypowiesed the cofiditions for the équilibriuii of'dark radiation! tree 

riot be stated: ‘The ‘carisé wf résalt td ‘the 
gad being tegatded asinfinitel so that two quidn ta sould 
“fever Collide the Same ‘electron present investigation 
owtreats the case of repeated! impadts; avoid complidativhy 
Hnear case, light quarita and electrons moving» only 
‘along fide. mode ofPealdulation is which wan 
“Dé Sxtéhded to the more ‘géneral! case) and Which is’ i agréenient 

‘Bight Quanta **and The Dynamics ofthe Impact ‘betibeen a Light 
“ANE lebron published by LoS: ‘and Burger 
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Ornstein und! Barger that ‘the Wienszadiation law 
- amysepecialehypothesis isinuw shown te;imply: that | 
these authors:-are: limited : to: the. of; 
Qwhettagi generally it is the Planck radiation law which holds good. 
Section 2 deals with the frequency of the fundamental element processes 
“aha Spolnts! ‘the? existence “of lan! function which for 
‘Shortwave ‘radiation ‘an Section. 3, discusses 
the! various form aiid in! Section the 
contends ‘the: tiodel opropésed? by ‘Ornstein’ and Butger>is 
between: Radiation ‘and :Free Electrons. 
“wr *Bothe:’ Physik,’ 297184, 
“investi; of “the” “between radiation |:free 
leléthrons is first’ btidfly’ described; the two kinds of processes: involved 
‘primary of the ‘paper“is then to show that 
avery ‘siiplé and natural médification df the Compton-Pauli h 
thé Second of' the ‘Pauli ' processes ‘cat be’ fendered ‘unnecéssary!' ‘This is 
“achieved by: ait application’ of the idéay of the polyquanticradiation molecule 
Fetiprocal “action” between”! radiation and’ ‘free’ electrons: The 


Fnitensity of: Repeated Lines B. ‘Dorgelo. 
(Zeits. f. Physik, 22. 3. pp. 170-177, 1924.)—A method has previoubly 
described [see Abstract: 1300: (1923)} 'for-determining: the intensity 


078 


‘tela “of groups of spectral 
‘small’ “wavelength differences. The present Spaper ‘how considers: the 
inténbity ‘relationships ‘of doublets and! triplets whosé components have 
“greatidifferences in'wave-lengths, the doublets'of Pb; Cs; and the triplets 
“of The procedure? for’ the ‘special energy lamp (loc. :vit.) is 
‘detailed }owhile' the line“ groups* are: in: 
‘Paper (loc! general relationships ‘Hi Ho. 
1455, Relation between Inner tum and I of 
Multiple Lines. Burger ‘and Pitysik, 
28: Pp, 268-266, ' 1924.)—In didprevious: puibli¢dtion [see prededitig 
“absttatt} it! was briefly indicated that regularity occurred between the 
intensities of the Components of maltiple spectral lines; which had’ special 
significance: ‘forthe ‘quantam’ thedry of ‘the atomic” model. ‘The’ preserit 
“the date ‘of extended! workin ‘this field, whereby ¢ertain 
“empiriéal® files have béen derived! remembered “thatthe 
of intensity’ much’ more difficult than’ that 
‘of Wavelengths, arid’ experimental » values” are 
; agreement ‘without ‘exception? The Only assumption made’ is thaty hy 
6f the: -atottt ‘froma richer toxpourer ‘energy ‘energy condition, othe 
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“surplus of energy ‘is emitted as monochromatic radiation according to.the 
‘Bohr frequency condition?< Phe intensity.of a:spéctraliline:is then propor- 
‘tional tothe product: of the concentration’ of the: atom in‘ the:initial state 

‘arid the probability of the ichange in condition: ‘The intensity measure-— 

rat "1456. A.New Method for the the Relatign 
of Multiple Lines: W., Gerlach and O,, Brezina. (Zeits. Physik, 22. 

pp. 215-221, 1924.)+-The method consists in, the. application. of the 

-idea: that the. one half of the;light. due to, neighbouring spectral lines may 
be reduced in brightness by a measurable amount until having the same 
brightness as the weaker line. The difficulty is evidently the control of 
the weakening an,arrangement is. described, consisting essentially 

Of; two crossed nicols arranged between the source of light.and the spectro- 
graph; while between these, prisms is a.mica or.quartz, plate whose direction 

‘of vibration. makes.an angle of 45° with, that of;the;nicols.. Thelatter 

‘are crossed and from. ‘the plate a smaller disc of about 1 mm, diameter. is 

-cut and mounted in, a rotating, sector so that it may move relative to the 

arest of the plate... The two. plates are illuminated on. one side by the source 

of light ;via one nigol,.and it is, arranged. that the middle. plate. falls.as 
accurately as. possible in the, middle of the spectrum... direction 
-of. vibration is the same in both parts of the plate the spectrum. appears 
uniformly bright, while if the small plate is rotated the brightness of the 
centre: portion varies. The. method. is as follows... The nicols are crossed 
laihapenigie inserting the plate, the latter being then introduced and arranged 

so,as to give complete darkness, in the field of view, and by. rotating the 
ae plate through 45°.a null position is obtained in, which the lines are 
uniformly bright throughout their length. One then rotates the small 
plate until the brightness of the weakened stronger component is the 
same, as) that of the tee 

The method is it 
is independent of the reflection losses and phase changes and 

; depends only on the angle between. the axis,of the smaller plate and the 
direction, of vibration. of the light. , The method is very convenient photo- 
graphically, since the results may be made independent of the properties 
of the plate... It has. been tested in: the case of the and,Dg, lines of Na 
_known:to:have a relation 1; 2, and may be applied to.the determination 
ofthe relative intensities of components.in the Zeeman effect and alteration 
ot lines wader various conditions. W. V. M. 
es 1457, The Spectral by Blectronia Collision. LL. G. 

Hertz. (Zeits,.£; Physik, 22,.1—2. pp, 18-26, 1924.)—-From the quantum 
theory..it-is to-be, expected. that an atom. by.collision with.an electron 
can, be made to emit such spectral lines, as. have,a work of excita- 
ition ‘?,less:than, the kinetic energy of the electron. . The potential through 

«which. the free-electron. must, fall inorder. to acquire. this. kinetic ener 
as the ‘excitation, potential ’’ of the line. ,. In the.simplest case of a Pl: 
oscillator the. excitation potential is. determined, by the frequency. and 

given, by, ¢V.=-Av,,but, for a Bohr atom.the,“‘,work of: excitation ’’. is 
‘given’ by: the-work required to carry the atom from its. normal state, into 

the higher of: the. two stationary states, responsible for the emission. of the 
VOL, XXVII.—A.—1924, tov 
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ew nT jonisation potential andyT. 
‘the’ smallet’ of the two térmsy” Observatidns wete therefore 
on‘ the energy ‘values ‘of higher’ Phe observed 


quanta agree ‘well with’ those to:be anticipated on Bohr’s theory... 


used’ is' essentially as “follows? *The:électrons: emitted : 
kathode are ‘accelerated’ by an electric field and enter a 


closed; ‘atid hénce field’ free} space throughs wire metting in which space: 
they collide with ‘the atoms of the gas 6r metallic-vapour. The spectrum. 


are! (1) Potential difference between various (points of the electron source 


‘(eal potential ti the’ heated wire) Wide lattices-in place of’a fine’ 
wire’ “net. (3) Disturbatice “die “toe space: chargein;:the ‘observation 
-_chaimbér Tatténdant uipon too large The tendency-of: 
the pure’ ele¢troni¢ discharge’ to ‘pass“over into am arc discharge. These. 


errors-ate not independent: “A good experimental arrangement is described | 


‘platinunt: foil ‘as source}? mim) ‘away from a veryfine -grid; ithe 
clifrétit-derisity being less than°lO7* amps. In order:to avoid 


pace chargé troubles ‘the ‘rare author ‘are! mixed! with 


a having’ ‘fonisation potentia’ ‘less: than the first 
hot plis aré given showing the spectra: obtained from Hg; He, 


For mercury the ‘interesting line ‘is 3650 for 9*7 volts, inithe: 


neon inetractive déries’ of ‘results “from 18-7<20-0 volts are 
showing the developrient Of'a group of red lines with increasin 


tials, and similarly spectra of He show the change with increasing 


voltage, Zn‘and Th have been similarly ‘experimented upon. For Zn by © 
SHitaBle chOice’of potential the appearance ofthe triplet 4680, 4722) 4811 

_ is demonstrated, while the strong red’ line 6362 first it — 

aceording’ to Boht—Lat’a potential I volt higher! you 
thallium the green littes appear'at 3-6: volts;:and 
state ‘of atom must pe! 


‘shown by” Grotrian from 


Browning f Spectra °3.Holtemark, (Phys. 
eits. 13-94) Feb!16, 1924.)>~The formule previously obtained ; 
$'(1919)} for the ‘probability function of the molecular electric. 


field in dipole gas Have ‘recalculated »taking:into: account the. 
diameter of the’ ‘nioleculei broadeningof the hydrogen lines due. 
‘results ‘The 
constant ‘of the Hydrogen molecule is broadening of lines: in, 
the’electrie arc’ is‘also diséussed: . Comparison: off theexperimental.results, 


ssuire hias been redetermined and compared with Michelson’ . 
t is Satisfactory if Debye’s' value:for the quadrupole 


of Taylor fAbstract 823'(1923)} for ‘the: broadening: of helium. lines, 


gives qualitative” agreement; quantitative. ‘comparison: not? 


possible while’ the of the ionic remain 

‘Sevies of ‘Divalent: Birge « (Optical; 
America}. and Rev’ Sci. Inst.’ 8: pp: 283-248, Feb:, 1924.) Im the. 
coliittin Of the periodic table the divalent elements there: have two, 
“types Of singlet’ series’ and ttiplet series. the sixth column,. 
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:ofotriplets: found by Hopfield {Abstsact 525, (1924). 


spectral cterms!> 


sveitniplet series, while oxygen hasisinglet; 


lbad:to the: establishment nf level for., 
inew dednesth ea the Jeyel. 
Phetiagrams of Brackettand Birgesuggest thatdeviations from Rydberg-s; 
formula sequence’ pf. related, elements.are; qonnected, . 
and show: a ‘tivo-feld regulaxity.: :Theseoreguiarities, make: it, aed 
predict! dram :thé: diagrams/the: approxinieteqvalye 
fourid-threof these; dgrebinig within the-experimental error in,magnitude: 
coinponent:of Hopfield’s triplets being: missing} at is 

tooassign) the irifier quantums siumberss this is. the. as 
assighinent: fot S-termy; triples: ‘fivefold 


rit identities ‘the triple valence level jas, OR instead, of OP. 
of oxygen is: therefore probably, natzow. triplets, 


uhassigned narrow ‘triplet in: suiphwroand: jin seleniym, has been. 
identified-as:1S+2P; one:of the members, of.the new, triplet, series... 
émpiri¢ainiethod for,extrapolating the:ounves of the diagrams,le: 
to the conclusion that thémissing-Qs level.of, the diagram for, 
Ca: and! groups !is: to che identified numerically, ‘With. the, JS.-valence 
level of the singlet diagram. The two levela have different inner.quantum, 
Jt is concluded that any given quantunr ‘orbit onsacint in two. 
states: asta virtual orbit or an X-ray orbit, but,im only,one possible, tate. 
a3 waléncesorbit:>: Beryllium does. not very the, 


{ The Doublet: Separation: of. the 
(RbyuSac. Proc: 105: pp.:259+270,) March, 15:13 ‘amount.of. the, 
doublet separation and nature: of ithe fing: structure, of thecBalmer, lines. 

técbeexpected on Sommerfeld’s: theory, are. discyssed,.together, with; the 
values fori the doublet separation obtained by; previous: workers. 
walled difartz discharge tube, 50 cm. long, wag used,,.the.inner; jacket. 
being for liquid air while the outer one was evacuated. The tube was 


thectabé a!Hilger:constant-deviation ‘spectrograph was juse 


‘of the: othe aelatine ip sition 
and secondary. spectra. the, of the, 
por plate, 13,cm.long and.,0.448 
chy) Sipeciab methods of tunning the, tubewere devised 
imuchi as !possible the secondary spectrum, and photographs are. 
epromtited showing the stparation of the fisst five,Balmer, lings... Even, 
thie tube edoled with liquid hydrogen, 
was separations measured forthe first ive lines are, 

Series Spectra of Oxygen in the Re 
(Astrophys. J. 59. pp. 114-124, arch, 1924. “60-cm. 
WAcuun? .and. special nom:contrast aultra-vilet 
grdphit-filmhs used: °-The mounting wassuchias.to admit fing. ¢ 
of shitrp' focus-on the films, discharge tube 
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*béen ino the: Phe bets ofs these: 
até forined a¢cévding to thd corh bindtom principle by the 
of from the préviodsly levels ot oxygen; Is; 1S) 
AD, torw dew OPigg.: The term valuegof! 
lever are 0607 AP fréquency: > anitss. 
respéetively.. This triple level is closer to the oxygeniatomi 
any. previously found for this element and is: probably the valence. 

i¢ theory for. oaygen. 
walence IéVel, #t Suggests the ekistence of three) 
fortis atothic ‘Of ‘these? forms bding» metastable;/ The! 
ahd ithising potentials OP the kablelform of atomic oxygen;:asi 
ta? these Series; 9 - 13-56 ivolts;; 

Means of Idettifying the Emitters.of Band: 
Applicution to the Bands of the: Metabd ydridesi) > 
( 2918) systems :of: bands: 
obtaisied! in Zing Cdy and H g- vapours are considered by Kratzéf [see Abstract: 
bon-acoount-of the large spacing!ofthe sttucture:lines andthe: 
corre Small moments: of very: probably due: ito: 

es:i of! the “respective (dlenientso) has: been! 

inethe case: of xopper°by: has recentlyvmeasured; 
the’ lines‘of-several eopperbands :thisitype:under:high dispersion: 
considera tion! ofthe magnitude lof the 
qtantuintheory of band spectra for hydrides, as compared:with oxides; 
or other compounds, permits a definite decision in favour of the hydride 


thé above ands, the trustwotthindds of\this thedry Zor ithe 


eléctrOfie Bands ‘has been tested. thé !writer|on(the BO: andithe GiN> 
tiéwase ofthe BO bands the magnitudeiof the observed) 
isotope effect which first: definitely: indi¢gted> dei to, 
BN, as formerly supposed, From numerical data quoted in the paper, 
the if. Cull as the:emittes Cusbands it 
Ktremiely probable that the: similar | batids, Of Ags Ausands Al: 
knowh-as émitters:of 


duié to ahd are well 


and $ther'inctals give>bands of largeispading :likewise probably: 
whieh la ttercappear to ebustitute!an im 
emitters 6f Bard! _ that most! of the-beids of: 
Hite given by inetald ps!sometimes nitride) 
260-208, 
of 83‘ giving: @ dispersion of 
bright “spectrum with udcobservable! second order. o1tdilger:i 
Schumann films.on celluloid, 1” x covering ‘the:rangetom thé central; 
image Used: the egrating .wag 
necessary to place the arc about 3 mm. fromiithé 
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itself; electromagnetic arrangement devised for striking. the 
An intermittent:exposure ‘was always ‘given with the arc).on account.of, 
the gas: liberated. The. usual exposure: required. from, fifteen. to thirty 
| minutes..with (current ‘strength’ of, from) three.-to five, amperes. ..For the 
spark: the spark :described: by. Millikan, and Sawyer,.was,.used, . 
from five hours -being ‘required for, an. exposure. Tables of wave; , 
lengths are given for aluminium, carbon; and; zinc; «No appreciable differ-; 
ence: between the values) for arc was-found, felative. 
Width of Absorption Rarefied. Gass ‘Stewart. 
pp. 30-36, Jan.; 1924,)--The production of Fraunhofer. 
linés by ‘a cool traversed by.“ radiation, is. discussed . 
from: the standpoint of -glassical electromagnetic. theory, the, gas. 
sufficiently - low; -dark-Jines ane: produced, by, scattering, 
that:the. term “ absorption line” is a misnomer. Two causes, of, the. 
widening of lines are discussed—thermal Doppler effect, and an increase 
in-the numberof active molecules in:the line. of)sight, lattersis ;by 
faroth@ niére’ effective. ‘Equations are developed for. /ine-width and, for 
the: minimum: number ‘of active’ molecules’ required ito ;produce just: 
visible line; The ‘theory ‘is applied to the solar. spectrum) and attention. 
is drawn to of the number of molecules, required to:produce: 
a line; Thus ‘the number. of sodium. atoms. effective in. producmg the, 
lines in-the solarspectrum is calculated.as 3 x ‘This indicates: 
avery-dow density of gas in the solar, reversing layer, The, calculated 
weight“of'sodium :pér'sq::cm. column of the; reversing layer,is; however, 
considérdbly greater than the which, pressure 
Ditra-Viokt Absorption: Speciva: Gress, (Zeits,, Electro-. 
18-20, Jan.,..1924.)-+An -extinction-curve, -method. is. 
described for iobserving ultra violet! absorption-spectra, suitable for;use 
‘4466: Exsiveme iolet Spectra... ‘R-A-Milliken and 1.8. Bowen, . 
(Phys: Rev: an. -1924,)--A: vacuum apparatusiand 
spark were: employed to investigate the: regions, between 136.A,U.,and. 
ofor great variety ‘of electrodes; The: lines thus. 
were assigned the elements by a process of élimination, considering 
the different combinations of elements:present'in the electrodes employed, 
‘Thus,'as amiexample, between 1000, A.U. and pure. 
Mg and Al gave practically identical spectra, while on the same plates, 
the lines above 1300 A.U. were different and belonged to the metals. 
This that the lines below 1000.A.U.,. were the nearly,,pure spectrum 
of) thes oxygen’ atom, as this could, have been. the;,only 
importance present, (The only. impurities probably present in; the. 


employéd' were oxygen and aluminium, so by. subtracting, the O and Al 
linésp the carbon:dines' remained; and so.on, Where doubtfuiness. “arose, 
lines' were listed under. both the degree 
Hydrogen. *‘Two lines only, both belonging. to, the Lyman series. 
Helium and lithium: No: lines.: & weds oft 


— = 
+) 
; vf 
a 


aus: 


Sodium. ‘One strong line, 372°3 and one doubtful one, 376-6.) 

‘160 linesseach;' listed in ‘tables. bes ied Totutite 

sttongest:lines for each of: they: 
forth a progression similar to ‘Moseley’s ‘for the Kray They are 
mainly doublets, the separatiom incréeasifig regularly with atomic number. 

M spectra were: also! investigated, and they-were of shorter wave-length 

the ‘higher ‘the. atomic ‘number, but‘ identification ‘was less easy: «Two: 

diffuse ‘séries. lines: and‘ 2), sharp: series “lines Observed: belong to! Mg(Il), 

S lines: dire ‘to * Al*; and lines: 

Si(IV), and: probably: the. first: termsof the principal séries and: ‘of: the. 

diffuse series:of P(V).:''The Bohr'theory has been applied to thé résults: 

obtained; and give values of the. L and M levels: of the atoms as: follows: 

Sodium, vfR = «826: Mdgnessum,, 4-298) LD) «31402; 

3381. Aluminium, L(1) 6-045, The: square: 

roots of these values are linear functions of the atomic numbers. | 

Ror Ca: M(B), 1+ 839; MATH) 18105 The difference 

for: Mg; screening constant ‘the. differeti¢te 

gives for'Ca the constant:7. All these résults agree well with other data. 

Using ‘as source exploded ‘electrodes: in:' a. vacuum; the «strongest! 

spectrom: lines::emitted are due: to 4.¢,atoms: which’ 

Band in-the Solar Spectrum. R. ‘T. Birge.. 

(Astrophys: J:928 pp. 45-60, Jan.;-1924.)+-A critical study of the 3883: 

band:hasiyielded a list of 189 lines, apparently not ‘blended, and suitable: 
for investigation of the Einstein. shift... Spectrograms from the Mount. 

Wilson, Observatory: and: ‘numerous: enlargements -wereused. recom- 

tion of ;previous ‘work on the Einstein, shift:by St. John, Grebe, and: 
Jdads to the original: results, so that the disagreement between. 

the results of these,investigators:still remains: relative wave-lengths 
of the 189 chosen lines in the arc and in the :stin: have beén:measured:on | 
a‘plate of 5immii per Angstrény dispersionyand are found to: be the same 
within. limits of: error... Many: -previously« measured: discrepancies ‘are 
found to: :be-dué tosthe: use! of undetected “blends. |The present: result 
indicates that any: solar shift, if present, is! common: to all. the’ lines: of 
this bands «In a table; in addition to the: 189 dines, other 


4 


Absorption. Spectra of Dyes in: Different 
-o(industs: and. Engin. Chem, Jan:,. 1924. 
summary ‘of the variation in absorption of over .100,dyes due to changes; 
of concentration over a wide range. A Hilger wave-length spectrometer 
and: Nutting photometer. were symmetrical. modifica- 
tions of Ale: absérption; bands; displa¢enients ‘of; the maxima and appre~: 
ciable ‘modifications of the form: of thé absorption curvés were. obsérved, 
often.of radical order. | For example, ai:majority of. the :azo-dyes. 
examined; behaved: this ways: Pontachromie: Violet SW. and{-Diamine: 
Black :BOvare! exceptions to a:genéral: tule-that with increasing dilution, 
themaximiashift towards therediend. Further, the majority ofthe triamino. 
derivatives’ .of;:triphenylmethane and are) also; 
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Alkali Blue 6B: . 

stitution and behaviour on dilution, and it is concluded that'the phenomena’ 
must be: due: to constitutional: alteration. .‘Change am iabsorption: must 
imply change. in constitution, and in many ¢ases ‘the effectis:so.great that’ 
a) radical change is “indicated: _Tautomerism between’ widely separated: 
absorption: bands: in the-cases: of Crystal Violet and: Methylene Blue: is’ 
evidence that: these :dyes' exist in. aqueous ‘solution in. a: state of. tauto-: 
metism between two constitutional forms; that: as) the: solution ‘is. 
varied; molecular rearrangement occurs.».:It is regarded’. that change in. 
concentration, ‘of itself, is.insufficient ‘to’ explain! the phenomena : also’ 
that hydrolytic dissociation, electrolytic: dissociation / and solvation ‘are. 
inadequate: The: effect of: molecular aggregation may be important 
butatiis concluded that change in. colloid affect: the. 

‘115469, “Absorption of some: Liquids. 
J/1W.-Ellis. (Phys. Rev. 23. pp. 48-62; Jan.;'1924 Using: a_spectro-. 
graph with rather dense flint-glass prisms many ‘organic’ compounds: 
have: been studied whose: infra-red’ absorption spectra::have ‘heretofore 
been’ examined; if at all, only with the use of rock:salt prisms, and 
many’ absorption bands have been obtained which: could ‘not be resolved. 
. with such prisms. The self-recording prism spectrograph Littrow moiunt-. 
ing, with dispersion equivalent to two 60° flint-glass prisms, was arranged 
thermopile’ circuit: was focused on a‘ sheet of) bromide paper on a;drum 
rotated in ‘gear with the prism table. Curves’ obtained show’ the ‘trans-' 
missién through: 11 mm. of the following organi¢ liquids Ethyl;-methyl,' 
propyl; butyl;ethylene, and methylene halides) butyl nitrite, ‘benzene, 
toluene, pentane, hexane; heptane, ‘ octane, 
chioroforni; and: bromoform,: Ina table are:given the wave-lengths of 
thé! absorption’ maxima, and in many. cases’ the«percentage absorption.) 
Curves’ obtained: by’ visual observations “are also’ given for ¢ight ‘of ‘the: 
above compounds and for acetone and ethyl» ether. Bands -near-0-90,: 
k+02, 38, and:1-70-occur in most of these:spectra. «Hence these 
of a fundamental frequency found:by Coblentz at 6:9 There are also 
bands at 2-00, and 2-10 w which occur for several liquids. 
Some of the bands are double, like the infra-red’ bands due: to gaseous’ 
compounds. The simple quantum theory of such gaseous spectra does 
not séem to‘hold directly for the liquid spectra since the separationof the 
components of 1-38 jt and also of the iodides ‘than for’ 
- 99470. Harmonic: Frequency im 
Spectra of:iquids:and Solids: W. Ellis. “(Optical Soc. of ‘America, 
RevrSci. Inst.:8 pp. 1-6, Jan. 1924:)-Observations of infra-ted 
absorption spectra of'a number of substances, both organic and inorganic, 
are'desctibed: and discussed: in conjunction -with:'the ‘results obtained ‘by: 
other ‘Observers;and: it is concluded ‘that pair of«atoms. held» ini 
chemical union, such ‘as C:and H,; O and H; etc.,-even though forming a' 
part of'a more complex molecule, 

VOL, XXVII.—a.— 1924, at 
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Higher-Order Spectra of Knypton, and Xenon... ang 
Ei Bloch and Gs Déjardin~ (Comptes; pp, "206-09, 
Feb. °26;° previous .work,: | spectra, were, 
récorded’ which’ wére ‘emitted; successively atithe periphery. of the glow. 
excited in’ thesegases,: by an electrodeless: discharge, as the, 
ineréased:’ Theegases ‘showed nbither:water-vapour nor mercury-v 
as when’ examined: ‘specttdscopically also the. krypton jz 
xérion "were frée from \éachi other discharge, 
to drive ‘the’ gases (particularly argon) of by vessel. 
"Pifteett wave-lengths. are given. sets of Ave, 
béeloniging*to the lst ‘spark,' 2nd spark;:and: 3rd: spark respectively... 
alt three) gases, the Ist-spark spectrum extends from: the extreme red. $0, 
the ‘extrettie violet.°:Thei2nd-spark spectrum, much less rich lin 
dothtiefdes sharply: at the: border iof: the! violet and. ultra-violet. The, 
sha’ thany more lites lin ‘the ‘ultra-violet than inthe 

region. More detailed results are to appear later; Phi 


(Astropliys:\J. 59..\pp..76-96; March,» electrodes 6 milli- 
metres it diameter witha gap of 2 millinietres were used in a glass-vacuum 
chamber, °Vacuum sparks were produced’ by the discharge of 0-micro+ 
farad condenser charged potential off 20;000. volts. The, spectrum, 
was ‘photographed with a 1-mette focus;-4:inch concave grating, and. the, 
lorigest * exposure: required ‘was 400 The probable.error of the, 
wavedléngth of good lines is about}0/02Ay The chief impurities were 
Mer Nv A<table contains 850) lines: which are ascribed 

ealeium: in’ @/'sécond table-are collected 46, of these, which represent 
all the lities observed which’ have pteviously been listed. as 
It is likely that: many of the: new.lihes are'due to 

Specification ‘of Spark’ suggested, that. spark cirenits 
should be’ specified‘ by the maximum value of the current; the maximum 
valué'of' the potential difference between the ‘terminals, and, the frequency: 
of ‘oscillation, ‘or’ by ‘data from which these: quantities may be.readily, 
obtained. The subject is*discissed. briefly’ and: a: few numierical, examples, 
are given. In the present investigation the maximum value of the 
curretit° was ‘about! 10,000 amperes) the» 
205000 volts; ahd the frequency 87;000-cycles. . 
lines'on a Togérithmic | scale: to: base? 2)' that:is, a: line of intensity.m is 


times’ as! -of intensity! of exposure: 


Divest WavorLength: Reader for Grating Spectra yor revolution’ counter 
provided! witha’ small circle to:read fractions of a revolution'is geared 
to- the: head of the measuring machine, .thei gear ratio’ being»se chosen 
that one revolution of the counter circle shall be very nearly equal to 
1AOR the plate)’ Approximate! wave-lengths can thus be read directly. 
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and, ag they:are ‘small, they are very. easy’ to apply. Lests, 
Scar appreciable loss inaccuracy and a very ae saving in the.time, 
= 
i Series Spectrum of Ionised Carbon (CII). A. Fowler. “Roy. 
Proc: 105» pp) 200-310, March 1; 1924.)-~The: system, of ‘series 
by a fourfold valie-of'the hydrogen-constant: 
_and ‘attributed to’ singly ionised carbon, ‘The: sources used include the: 
spark between ‘gtaphite ‘poles in air, the»spark in. hydrogen, the are in. 
vacto, and ‘carbon compounds in vacuum ,.tube. 
rf “tities: of fine definition, while the spark: lines in the ultra-. 
7 were mostly ‘diffuse. Several lines -hdad: been previously recorded, 
iti few cases were the wave-lengths sufficiently accurate; lines. 
incliide a pair in the éxtreme red and: three pairs in the ultra-violet, 


The spectrographs used include a 10-foot concave grating, two large 


glass ‘a quartz Littrow spectrograph,,/ another. quartz 
spectrograph; and “a°vacuum ‘grating’ spectrograph. | Simeon’s, waye-: 
lengths in the extreme ultra-violet were addpted.|. Tables are. given of. 
thélines ‘comprising the spectrum of. CII,: ‘ofthese Jines arranged in. 
series, of the ‘séries terms and effective quantum numbers.. The value. 


Absorption Spectra of Chromium» and: Vapours:, H. 
Gieseler and ‘Grotrian. (Zeits::f/ Physik, 22.4. pp..245-260, 
1924,)—The swork continuation of that; by one of the authors [see 
Abstract 907 (1923)} upon various metallic vapours, and:in the course. of 
which no results were obtained with chromium: and. iron. . .The.difficulty 
of obtaining sufficient vapour. pressure with the elements to give absorption 
limes ‘was Overcome by heating in an evacuated quartz. tube .of about 
30°cm: length’to’ 1250°: The absorption was detected. by the method 
lately developed by Madelung and Gétze (see! Abstract 2151 (1923)] and 
by Schiitz, The quartz 'spectrograph previously/used, was employed and 
-also a grating spectrograph with a-Rowland ‘grating, of 1: radius 
and 14,438 lines per’ inch on an» Eagle: mounting.,,,..In, ‘the:.case. of 
chromium; two groups of-lines, 4289-92, 4275+01, 4264-52, and 3605-49, 
3693+ 64)'3578- 81 A:;\were found, and: eleven lines, in:,the., case, of iron, 
these ‘belonging’ to ‘the multiplets )found: by: Walters. in, the iron arc 
‘spectrum.’ 
Physik, 22. 4. pp. 228-244, 1924.)—Catalan first obtained some charac- 
teristic ‘groups of chromium, and the author {Abstract ‘1141. (1923)), on 
the “grounds ‘of the: Zeeman effect, coordinated afew lines. Catalan 
has ini further work calculated the ionisation potential and. the values of 
certain terms. The author has come to very similar conclusions. to those 
of ‘Catalan; ‘but ‘more series terms. have been:examined. and also \the 
Zeemian effect’ ot somegtoups. 


“2076. ‘The ‘Spectrumsof “Hi Gi Gale ‘aod. Monk, 
pp. 125-132;' March, :1924,)-3The line spectrum, from 
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between igold ‘electrodes fuorine at and: fom 
vacuuin' tubes at redticed i 
been nd the approximate wave 
engths « the heads of ten ‘bands ‘between A700" and A5100 have been 


1477: Spectr tim of Neutral Helium. “Part vi 
A. phys. J. 89. pp.’ 61468;' Fans 1024.)In “his 


rejoinder ‘to’ the’ He authors’ criticism’ [séé Abstracts 1857 and “1858 
923)] of his paper [see Abstract 161" (1923)) this ‘subject; Silberstein 
has attempted to dispose of their coriténtion that’ the approximate’ coinci- 
dences between some of the the hélinii spectrum and those given 
y his combiriation formula are’ purely The'two:points raised 
by Silberstein are now answered.’ ‘For'this*putpose the figures have been 

re diculated! taking the maxinium the qtiantum humbers to: be 
that proposed ‘by stein. The number of fortuitous’ coincidences to 
expected between the observed lines of the ‘helium spectrum and those 
iven by the formula is caléulatéd, and foutid to agree fairly well with the 
‘The view thiat the to mere 


“ic alt.)—A is given © fine ‘structure, 
with special reference to the possible errors, 
er lines previous to those of Gehreke and the author, the interfero- 
meter measurements have special importance, as they are most free from 
errors. The mean value for ue the determinations for’ the doublet sepa- 
ration of Ha is 0-298 cm,- (interferometer observations only), while 
Sommerfeld’ s theory requires 0- :365 cm.-1." Since ‘the ‘error due ‘to 
‘Superposition “ot neighbouring components, is “absent, the number thus 
obtained should’ be weighted above other values got by other methods. 
“More recent determinations with the Lummer-Gehrcke plate, and‘with 
grating, etc., are subject to ‘Physiological and’ photographic errors, 
which may. produce an apparent increase of Vv, by as much ‘as 40°%. 
G é and Lap have made a redetermination of this quantity, using a 

ummer-Gehrcke plate, and after. allowing for ‘various errors, “obte 
0-298, in good agreement with the éarly interferometer results. Further, 
is to the lack of between Sommerfeld’s 


sai \4686 alone ‘gives a. value of 
feld’s ‘theory, and in this case, the spark ‘photographs give so many linés 
‘in /n neighbourhood of the’ wnequivocal chaice is 
impossible. (For: thé “rest, 'the value iof: is) smaller 

‘The separations of X-ray doublets are also considered, heat be. she 

to be as consistent with the value 0- 298 as CM 


ion Bands of HCL. Colby’: 68, 
‘pp: 308-906, Dec., '1923.)—The twos of HCl ‘are 
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hall- the molecular constants 
‘and the band is predicted-corresponding vibrational 
@aahthne change {Phisiis in agreement witha faint band recently 
found, which would-otherwise be diffieult:to abeount: for... Apart: from 
“Regulavities in the Arc Spectrum of if Trom Walt 
(Optical Soc. of America, J. and Rev. Sci. Inst. ‘8. _pp. 245-274, Fe 
1924;)---Ofithe metals: of. the eighth group,.iran appears, best suited for 
the study ofapectral regularities. Although, its spectrur 
waevedlengths; of, many lines have been meagufed .to hi 
wide. spectral. the behaviour of, many 
field and under. pressure has been obser yed,.and ana om 
temperature;classification made from furnace spectra... De 
sed -have-been, taken from, the work of, ‘Burns int 
violet by: those. of, Schumacher and.in the. ir a-ted 


don, the ‘present an, exact ‘determination of the te: 
approximate, value. of the ionisation 
first line, (A859; 913 125900: 00 cm. 1) 
of, 3-2 val A. very. comprehensive table if ain: ait 
tary 


Analysis of a Component of: Mercury. Radiation 6461.A. “Rita 
| thie: lamp, this: comiponentsundergoes ichanges,;» 
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far the- Zeeman effect, the identification of several of, these polyfold levels 

asP, D, and F terms has been made, For iron it hasbeen observed that 

abortelation exists between lines grouped in a multiplet and their behayiour 

under pressure, as well as the behaviour in the electric furnace. . fi 

The Structure of the Tron “Spectrum: Laporte. (Zeits. £. | 

| Physik, 23, 3-4. pp, 135-175, 1924.)—In this paper 30 multiplets are Vv 
described in the arc spectrum of iron, 10 of these having been discovered 

subsequent to those by Walters [see Abstract 91'(1924))." ‘The theoretical 

i significance from. the quantum standpoint is that in the iron spectriim 

terms: of the and triplet systems otcur, and, aS in the case’ Of 

4 yanadium, widely separated Uberbergmann terms ‘have ‘béen ‘established. 

Support_is afforded to the theoretical argument ‘by the Zeeman effécts. 

agreement with the absorption ‘experiments’ of v. Angerer atid Joos 

[Naturwissenschaften, 12, 140, 1994}, ot the’ quintet’ system's 

found to be the fundamental term of the iron spectrum. Two kinds of 
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gt $483. <Absorpiion, of Potassium Vapour at High L. 

Nerayan and Gunmayya... (Phys, 

= VOL. XXVII.—a.— 1924. 
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Further) experimentsohave confirmed :thieexistence: Of 15340, 
6300; 5205; 15100, 483%) previously: noticed. ‘The iline..4831, 
well defined-and coming next and 4642 in- intensity probably 
the combination line |The dine: 4120) was-.observed. distinctly 
reversed, ::: The: absorption. spectrum: showett about. 15. satellites iaccom- 
panying to Py: which are not found:in: the! emission spectrum. They 
increase in ‘number and.in width with: increase.of vapour density, finally 
The:Blectrio: Furnace: Spectrani’ of: Titanium in ‘the UltraViolet. 
A: S. King. (Mt. Wilson Observat) ‘Contribi/Now274. Astrophysdif 
pp. 155-176, April, 1924.)—This paper supplements ‘‘ Mount Wilson Con- 
tribution;'!; No. 26,1 published {see' which 
coveted the! region:A8888 to Temperatute stages 
and 2600° were employed to observethe’ initial: appearance 
and rate of increase in intensity! of ultra-violet: linesi:.: The spectro- 
gtams. were. made; in: the first-and secorid orders -of 15-foot iconcave 
grating... A table. gives! the temperature! classification .of 786 lines, and 
their relative intensitiesin the are and at the ‘three furnace temperatures. 
‘New wave-lengths are.:given for $33: furnace lities: which have not been 
owing to diffuseness.or blends. . Many..of.the new waye-lengths are for 
lines which.are, very, weak in the. arc,...Comparison photographs of the 
spark spectrum. were made for the selection. of enhanced lines, which in 


- this region are found to appear at lower temperature than the enhanced 


lines in the visible spectrum. The tlassifi¢ation thus includes many lines 
of the ionised' atom; and note is ‘thade’ phenomena of reversal and 
dissymmetry in the condensed spark, A mixture of titanium with 
4 tassium had the effect of suppressin the enhanced lines of titaniu 


e Duddell type. The intensity 


he middle of slit. 
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‘relattitig’ ‘the ‘ecient usé Of X-ray Tt ‘shown that’a 


a 
"1485. Oscillographic Siudy of the: Production of X-Rays by a ‘Coohdge 

Tube: J. A. Crowther. (Cambridge Phil. Soc’, Proc:'22. pp. 70-75, 

Feb., 1924:)—For ‘a complete understanding of the working of an X-ray : 
‘apparatus it is necessary to know the instantaneous values of (a) the : 
potential applied to the tube, (6) the current’ passing through it, (c) the . 

quality’ and ‘(d)‘the quantity of the X-radiation emitted. “In the’ present a 
experiments ‘the author has attempted to Obtain a simultaneous record 

of ‘all four ‘factérs oh the same’ plate, under the normal’ working condi- 3 

‘of an X-ray plant;’ The records of the potetitial Variations applied 

déscribéd The current record 4 

was 

‘ray ‘beam passing through 

the’ film. As 

Trays, altiminium ‘wedge 4 

estimate could thus be mad 4 

spark- 4 

pidge 
width 
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band is than that: of: the: current 
a Cortesponding in fact the period duting: which "the potential-cuorveiis 
| greater than $0 kilovolts... considerable portiomof the current through 
tabé is thus wasted from: a*practical point of view. “Withaninduco- 
tion coil the potential rises almost instantaneously.to its maximum value 
qnd ‘the Kerays are emitted in a series of very narrow Oniaccount 
of the narrowness of these bands in comparison’ with those:when a trans- 
former is ‘used, the energy output with. induction ‘coil:is relatively 
small. It is shown that the average current through a tube affords 

measure Of the ‘intensity of the X-radiation ;: an: Observation in agreement 


~ 


1486; Refraction: of X-Rays in Row 
‘Nardroft, (Nat. Acad. Sci.;’ Proc. 16. pp. 60-63, Feb., 1924.)-Using 
an X-ray tube with water-cooled molybdenum: target;‘anid a specially 
eoustructed: ionisation spectrometer, the authors have made.a'careful 
series: of observations ‘of the X-ray reflection from: pyrites.:From the | 
observations the value of § (where = 1.—°6) is determined and:com- 
pared. with the values deduced theoretically from Stenstrém's | relation 
Untersuchunger.der Réntgenspektron,” : Dissertation, ‘Lund, 


~The ‘agreement betvesn the results is important 


1487. Change of Weve-Longth by Scattering in the Case of the K- ion 
M. de Broglie. (Comptes Rendus, 178, p. 908, 10, 
1924. note refers to an experiment to test Compton’s.theory of 

change of wave-length of X-rays when scattered by different elements. 
The author uses k-rays of tungsten and a compound scattering surface of ss 
powdered. metallic tungsten and carbon, The,photographic plate registers 
at the same time the fluorescent h-radiation from the tungsten powder, 
. and the scattered radiation (due to the presence of the carbon).. The 
a fecords show two lines. well separated and to the first | 


(Nat, Acad, Sci,, Proc. 10. pp, 57-60, Feb., 1924. 1914 Darwin 
showed that when the classical electromagnetic theory. of light is Lag asc a 

to. the regular reflection of X-rays by a crystal a small departure from. —— 
_ Bragg’s law is demanded if there is a refractive index for X-rays inthe = 
- etystal,. The theory. further demands that the refractive.index shall be — 
where is a small positive quantity. Recently Compton pub- 
‘lished a paperon scattering of X-rays and which he showed that a change j 
wave-length is to be on. of The. 
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-suggests:that i ion.of X-rays isia 
scattering, then: the be of: longer: wave-length than 
also Nature;’’ 412. p. 825; 1923};; On examination 
of experimental data in this light it is found ‘that the experimental devia- 
tions. from: Bragg’s law cannot: be explained: on: the assumption:’.of a 
change of wave-length on reflection»:::The! author therefore arrives: at: the 
conclusion: that ‘Darwin’s' theory refractivé index. is more probably 
Hubbard. (Phys. ‘Rev.:28:: pp. April, 1024.)—-The 
theory: here given is an extension /ofithe quantum ‘theory of scattering 
suggested by Compton, which assumes that‘each directed X-ray quantum 
isi scatteted by a single electron.’ Expressionsfor- the: distribution: of 
recoil velocities, of energies and of ranges are developed for each of two 
postulates; assuming that' (1) the scattered. radiation. consists: of !diréected 
quanta; and (2):the scattered radiation proceeds as spherical waves. .On 
‘the: first maximum» recoil’ .énergy:: is: shown to « be 
‘shown \tobe concentrated at angles: néar:the direction of the primary 
beam ; and from -the: distribution: of: energy, using a relation given: by 
Wilson, the distribution of ranges is ‘fourid: to: such that: two- 
thirds:have tracks shorter than half the maximum range; -The maximum 
Tange increases:rapidly with frequency:: The :values: for the maximum 
Tanges:in the case-of X-rays (0-34 to atecomputed:! to be about 
one-third» of those observed by: Wilson for his» *‘fish’’ tracks, but) the 
difference:may: be due to the lack of homogeneity of the rays used. ‘The 
relative number of recoil electrons to. photo-electrons increases with the 
frequency and is in agreement with observations by Wilson. The second 
postulate; however, leads to a value:for E,,;-only one-fourth that given 
‘above; a value which is inconsistent with that derived from a: considera- 
‘tion’ of radiation pressure and 'which:léads to valves for maximum: ranges 
-one-fiftieth of those observed by Wilson.'* Other experimental: observa- 
tions are cited which also lead to:the conclision that the first: postulate 
is’ much more: likely to be’:true ‘than thé» second, hence, thateach 
‘Confirmation. L. Meitner. (Zeits. f. Physik, 22. 5. pp. 334-342, 
1924.)—When Réntgen or y-tays of frequency V% impinge on matter, 
two? different’ processes’ arise; viz} (1) A’true” absorption wheréby the 
ray abstracts an electron from the impacted atomand théreby* loses/its 
‘entire ‘enétgy quantum according to the Einstein’ equation for the photo- 
effect, +A, where Ej is’ ‘the kinetic’ energy ‘from the electron 
and ‘A‘is ‘the! work of detachnient: the iticidént wave radiation’ be 
-monochromatic; ‘then’ the separated: electrons 
values de on the réspéective ‘K,°1:, or M'rays. (2) A 
_ effect shown to take place by Compton [see Abstract 2194 (1923)} under 
special circumstances, so that a part of the energy of the primary ray 
appears of: adefiétted ray of snialler ‘frequency v, and another 
‘VOL, XXViT.—a.— 1924. .20¥ 
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ithensbécomes Av Thé senergy<at the: 
depends: on-:the magnitude of ‘the scattering» angle 
(2923)],and the photéseffect is only possiblé if the absorbed electron 
utited:to:the atom ‘that the atomiciresidue-can also receive:an imypulse. 
Practically:for:the:same substances -with decreasing wave-length of ‘the 
intident rays, the photo-effect: becomes more improbable and the Compton 
‘effect The two: effects ican be identified! by. the »line 
‘spéctrum of the formeriand the continuous’ one’ of :the:latten. paper 
itself is.a discussion of the work of Bragg, Compton)’ ‘Debye; Angur, 
Cooksey, Seitz, Wilson, Kohlrausch and Schrédinger, Bothe, Ross, and 
of ithe:aiithbr relevant. to. thest effects: «Phe conclusion ‘is drawn? that if 
thé phots-effect; ‘be ‘assutied ‘symmetrical .as:ia' first) approximation, the 
Compton effectcdh then estiniated:for: different wave-lengths:.and 
‘materials: from ‘the observed ‘asymmetry: This is» laccessible 
so Tertiary: XeRailiation. WioDuane.: (Nat. 
«Prods: 10. 2 pp. 41-47, Jam. | authors ‘have 
‘examined’ secondary: radiators .consisting::of fifteen) different chemical 
‘ements: whosé'atomic:numbers range from 6.(carb6n)-to 60:(neodymium). 
fromthe sécondary tadiator ‘produced ‘by »the primary 
Tays* consists a continuous. spectrum) beginning atthe short wave. 
length limit.andéxterding toward the longer wave-lengths. spectrum 
is regarded!'as produced: mainly “by ‘thé primary :continuons spectrum. 
(pon: the secondary: continuous spectrum are’ supenposed.peaks repre- 
‘senting (a) the! scattered radiation’ of the /-series-line:spectra of tungsten 
‘reflected im ‘the first;:sécond, and :third /ordér ‘spectra.. ‘These peaks corre- 
‘spond ‘to wavelengths that are equal the: primary: rays ‘to 
within experimental ‘error (0+1'%)\; 40) speaks! representing: the »A-series 
‘fluorescent live. spectra of the secondary: radiator ; the wave-lengths 
peaks equal:ithe ;wave-lengths of ‘primary 
‘lines:of~the respective chemical elements to within 'the limits iof 
‘experimental <error short -wave-length limits) of 
-which’<cérrespond:;to their) theoretical, values ‘(see -original paper) ‘and 
owhich represent’ tertiary radiation from ‘electrons ejected by) the primary 
‘tungsten? lines»: Althe. observedi:characteristics ‘of. the: radiation: are 
to the above-mentioned causes:. ‘In particular; the 
.authors:have not observed peaks which correspond to a shift of exactly 
0-024 A.U. which should occur if the incident X-ray quanta deliver their 
venetgy: and momentum, to singlé electrons:according to — ‘stthbory. 


ot} 4492; Grystal of its, 4, Gb. 
-Glarkj and, Wi. Duane... (Nat... 10.. pp. 48-53, Jan., 


1924.) jobject .of. the, present, note. isto, present (1), new, precision 
«measurement.ofithe. spectrum, characteristic.of iodine, reflected: through 
orders by: the. 100 planes of aceordance, with .the,, Bragg:law,)and 
42) @-further verification of the anomalously seflected. X-rays characteristic 
of iodine from See previous papers,by.the, same authors, [Abstracts 
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and. giving! dataof; the and. Py radiations.which: depend 
largely: ‘upon, experimental, data rather; than: theoretical results,:;/ The 
studyof soft; radiations, sych.as‘of the: and ‘O}Jevels,: are important 

for the theory (Bohr); but, the. photo-spectrographic method is no-longer 

applicable,; and },the: ‘Tadiations | must: be, studied by they photeckectsic 

‘The second part of. the paper deseribes ‘an: experimental, arrangement 
whieh .is;.an extension’: of., the, methed-,of; Richardson. »and:;;Bazzoni 

[Abstract, 895;\(1922)],in | which,.electrons: are-emitted from a,tengsten 


filament, and a; condenser, when properly charged)| prevents the.ingress 


of:electrons into-a chamber containing-a photoelectzically, sensitive disc 
of. copper, connected, to a Dolezalek electrometer; :| Details -of exhaustion 
and:wlifficulty;due to melting and leakage of the seals are given, with; the 
method,.of operation... To standardise and .check{ results; the apparatus 
was first used with a molybdenum target and the experimental jresults 
found ,to.agree with the*known. molybdenum tadiation,,in- spite. of the 
deficiencies: of the, present apparatus; A, target tungsten ‘was. then 
introdaced.. -The;.experimental -results; are: discussed, in relation to-the 
theoretical values of Hjalmar, and it was decided that the presence of 
N and O radiation was proven and that, within the experimental limita- 
tions, this radiation is from the-N,, Ny, and levels, but further 
experiments, with improved technique, are to be carried out to confirm 
the: latter, and -to. are magnetic Method. 


4494. Relativistic’ “Ronigen L -Doublets and. fhe 
J.B. Green. (Phys. Rev. 22. Pp. 546, Dec, 1 )—A more accurate 
1 of computing: the. screening constant shows, that. the conclysion 


ina previous, paper {see,,Abstract, _(1923)] is. incorrect, \and 


the screening constant. would not. be constant if tarpecberpe the third 
ay i 

‘Spectral Series in the X-Ray Region, K.Rollefson. (Phys. 
Rev, 23...pp,.35-45,, Jan,,1924.)—It, hag been,found that spectral, lines 
can. be detected in the soft X-ray region: by, studying thetotal, photoelectric 
effeet produced by the radiation as a function, of the, accelerating voltage 
ove to the electrons producing the radiation. This method has been 
>. the .wave-lengths ,of, nine,M, lines. of iron sbetween 
‘These measurements show. that the method is capable of filling in theigap 
in, the spectrum. between the. By 
applying, the, combination; principle, it; hag, been shown. that. the results 
obtained are. with Millikan’s..measu s in; the, extreme 
the Keseries of iron. att 


a 

Tonisation, up 49, 300, Volts. from a tungsten 

wire, toa plane, perforated, electrode G,, thraugh, which. small,fraction 

passed. intg .a space, where. by, a: retarding, field 


between the, perfosated electrode and a.plane parallel plate P..comnected 
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resulting in ‘ionisation ‘as a futiction’ of thé energy Of impact is shown to 


‘be gP/E)/aVo), where’ P/E isthe ‘vatio' ‘of ‘positive 


ions produced to’ the number of electrons passing through the perforated 
electrode Vyis the retarding potential ‘between 'P-arid 'G ‘and is some- 


what greater than V’ the maximum energy of impact, pis the pressure, 


D the distance upart of P and G, and a is the chance of collision per cm. 

for 1°mm‘ ‘pressure ‘which is assumed to have’ the kinetic theory 

For ‘helium, Wéon, argon, hydrogen, nitrogen; and ‘methane! f(V") was found 

to’ increast very’ rapidly maxiffium' value) ‘after which’ there was a 

less rapid; though marked, decrease. ‘The maxima occur’ at’ 147, 157, 
80;'74, 101, ‘and 80°volts"for the gases in the’ order named; the maximum 

values being respectively 0: ‘ED, 0-14, 0-35) 0°21, 0-32, and 0-28.’ Even 

fot the most favourable velocities, ‘then; ‘ese'than half the collisions result 


‘L radiation ‘for afgon ‘at 250 volts impact jenéergy,' while’ a°break 


in possibl far earbon at 248 volts. 

J. dnd Rev. Sci. Inst. 7. pp. 1155-1159, Dec., 1923.)—Simple apparatus 
for. demonstrating "photographic, Gcintillating, 


Determination’ ‘of ‘in Hot Using the 
Method of Induted Activity: A. Lepape. (Comptes Réndus, 178. pp. 931- 


‘934; March10, '1924.)—The paper gives the results of a series of measure- | 


metits of the thorium emanation ‘content ‘of the ‘waters’ Bagnéres-de- 
Luchon, Vernet-les- ‘Bains, Les Escaldes, Thués-les-Bains, La Bourboule, 
i “The first four of these springs are in the Pyrenees, 
‘the’ remainder’ on the Centfal Plateau. In the former case no thorium 
emanation could be detected, whilst on the Central Plateau, small quanti- 
"$499. of the Air’ in the Boring for 
the Raditim Emanation Content.’ Lud and E> Lorenser.' (Zeits. 
22.3. pp: “T7185, 1924.)\—The région referred to in’ the’ title 
espétially suitable for the ‘study of ‘radium ‘emanations. “Previous work 
“there is first briefly detailed. Following’ this’ comes full’ account ‘of 
tecent investigations by the presefit authors, with ‘apparatus, details!-and 
‘data inf tabular form. The paper is entirely descriptive “and ‘should ‘be 
in the original. Ho. 


91500; Cosmic Ovigin of Radio-A ctive Substance: H. 
J. 88. pp. 307-313, présente of 


Of the? tallio-active elements in’ the’ Garth’s atmosphere 

has ‘generally ‘been’ attributéd to exhalations’ of the ‘soil‘and the’ rocks. 

“Observations by the in 1913'at Lindenberg, by means of steel wires 

‘metres in length, carried to ‘altitudes "4000" 000' metres by” kites, 


which’ collected all the positive 'ions formed on. Collision 
thie'electrons and the | gas molecules! The fraction of the collisions 
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showed, aul unmistakable dependence. ofthe quantity of emanation present 
upon the: barometer: at. the surface:and: the: temperature:of:the air strata 
measured; period:of 27: or 28.days in the variations observed suggested 
the sun asi the,source; ‘since this .ig approximately: the: period -of:rotation of 
the.sun: .This suggestion was corroborated a-study of observations: by 
_ Wright and'Smith at Manilla ,, Philippine Islands, during the same period 
of time. <The fluctuations were, the’ same: at the two places:'~ The:author 
therefore concludes that the sun is the pores: and not 
the soil ‘as hitherto believed. Bap 


9501... Particles F. Rates and Ji s. 
Rogers. (Roy. Soc., Proc., 105. 360+369, Marchi1, 1924.)—Polonium 
has been examined by the authors; using the scintillation method previousty 
described {Abstract 1197 (1924)), for the emission-of ‘long-range particles. 
It has been found that for every 107 a-tays.of range’ 3-93 cm. emitted, 
-there/are also present 98, 51, and 26 particles.of ranges 6<1 10-0 
+ 0-1, and 13-1 + 0-2 cm. respectively, together With about 7 particles 
of longer tange, which:are probably -Haparticles. \ It, is considered) from 
the relative brightness ‘of the scintillations aloneythat:these particles are 

a-particles. Also, from: the: evidence available; deduced that these 
ate emitted from polonium itself... The following table 
all: with a-partticles, up to dates: 


Thorium { Rave ALS 18-4 


1502. On Tracks of ied, Other, We. 
‘MeQuarrie,. (Roy. Soe. Canada, Trans. 17, Sect..3, pp: 111-118, 1923.)— 
C. T.,Rs, Wilson’s cloud, method; was employed, with an apparatus specially 
designed. for use,with helium, modelled after, that, ased, by, Bumstead.for 
observing O-rays.in hydrogen ;. it was found that: more rapid, expansion 
was-tequired for helium than for air, and a powerful spring was employed 
to pull down the brass piston, which moved in a brass cylinder with no 
packing; the fit was so.exact that, with grease lubrication, helium could 
left, in the apparatus, several.days: without great leakage... The range 
of a-particles. is. greater, in helium, than , in other, gases; and. the. ejected 
nucleys has.@longer path. and.there is a, better chance of detecting, it ; 
since,the.colliding masses are equal the a-patticle may; give the: helium 
nucleus, the whole, of its energy ;,, the paths may,be expected to, separate 
at.right angles, if there is, conservation of energy.and.momentum a,few 
photographs were.taken, which, yerified. this. “Making use -of 
this. fact and. assuming that .the wange,.R, = fu", where.v.is the velocity 
and..”,constants, itis, from observations, of the angles 
at, which. the:two, bodies, appear to Jeave, the original a:tay track: inoan 
ordinary photograph, and the lengths of the two tracks, to determine m,. .In 
this way; from three suitable for values. 0-7, 0-7, and 0:9 were 
obtained ;.. these are much smaller than Geiger’s value » = 3, deduced 
for much faster o-particles. Blackett found » = 1- 5 for a-particles near 
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theend of their ‘range in air; Some of the tracks showed’ a slight general: 
curvature, after collision: sometimes much’! greater ‘curvature 
some ‘cases the track seemed to straighten. out again. collision: may 
perhaps ‘cause some: asymmetry in the particle,-which causes' the carved 
track’; Blackett has: made similar observations,’ Quite‘sharp' bends occur 
without any ‘itidlication of the path of ‘the :partitle! to which the’ a-ray 
gave: wp’ thomentum ; it seems that the whole helium’ atom*las been‘ 
in ‘motion; ‘and ‘not: being charged does not leave ‘a track. Observations 


1503. Secondary /p-Rays Produced in: Gas: by \X-Reiys.: Y.. Aviger. 
(Comptes Rendus,. ‘178: pp.''929-931; March..10, 1924.)—See Abstract 
2449° (1923); where: the author refers to the’ method of measurement— 
using Wilson: condensation chamber traversed ‘by a> beam: of: K-rays. 
The present paper:deals with a detailed of 

The “Effect of on the: Luminosity’ of Radium: 
pounds A; Rodman: (Phys. Rev. 23. pp. 478-487, April, 
(1p Dn'the ¢ase of pure RaBr., a tube containing 9 mg: after heating: to 
600° gave an initial luminosity of 5600‘ -candles/cm.? which decreased 
in 1 hour to 3600:or 2800; according as the tube was cooled ‘to '20°-suddenly 
or ually,.and continued to decrease, according to the equation 
| , reaching an equilibrium Value of only fom 2. after 
Of hours. This equilibrium value incréases somewhat with the tempera- 

re, but depends epends only on the temperature and not on the previous treat- 
In the case of mixtures with BaBrs, the initial luminosity, 

) fer removing from the furnace, increases exponentially with the tempera- 
the rate of decay is greater the lower the temperature at which the 
rae ‘is held ; the equilibrium luminosity for 1 to 3 per cent. RaBr 
at 20° increases markedly as the radium content decreases and for higher 
températures decreases as ‘the temperature is increased. For 7 pet“cent. 
RaBry, however, the equilibrium luminosity’ ‘at’ 20° is Jess for ¢ither 
3 of 100 “per céent., 
however, the écjhilibetuin value depends only on the ‘composition and on 
the'temperature at which it is kept.’ These results are’ consistent with the 


(Zeits.:f. Physik; 21. 5.-pp. 304-315, '1924)—The ‘present’ paper ‘contaitis 
a brief résumé of the principal conditions necessary for emanation measure- 
mients free’from ‘objection, and, at greater length; a°description of their 
practical realisation: Section ‘1 discussés' the general principles involved 
in-such measurements, which are ‘either undertaken front the’loss in 
of a charged” system using a high-potential ‘eleetrometer;* ot ‘from ‘the 
charging of an uncharged by méans of a low#potential 
instrument: ‘Sections 2 and 3 deal with ‘the ‘practical details ‘of meastire- 
merits by the emanometer. Section 4 describes in full the normal radium 
preparations ‘and’ the‘ properties of radib-active solutions.” ‘Tables ‘of data 
ate included: 
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{Astrophys J, 88, 204-802, Des, 1928 


same wav 


ly for 


Research L Laboratory, were san ri the Bureau of Standards, the National 
ical Laboratory of pear Britain, the University of. 1 


+ the 1 temperatures the Tamps. Be. meas 


with disappearing filament 
las as the screen, 


(1828° K.), (0) extrar 


tors suc ifference in 


. 
> 


oc? 


| Ape yen 1088! | Jan, 


The Maacarement of Small Sources.of Heat : the Use 

pensated:M icro-Calorimdéter. (ComptesRendus, 1782 
1924.)-—The instrument: consists-of-a cell placed at: the centre 
of:a'constant-temperature bath and, seperated. from it by a thermal insu- 
lator:! The-evolition of the heat: to: be measured takes place:in:the cell: 
A: thermopile, joined to a. galvanometer, is connected by a series‘of junctioris 
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second thermopile similarly placed is by the Peltier 
effect, the heat evolved. Compensation is effected by adjustment of the 
galvanometer deflection to zero. It is suggested that the method may be 
suitable for following the progress of cherhical reactions where small ee 


ati Bahike. (Indust, and Eng. Chem. 16. pp. 115-122, Feb., 
1924. j—Date respecting the vapour pressures, “heats of ‘vaporisation, 
densities, tical constants, and specific. heats. of the ‘normal p 

-bons are ‘compiled from the literature and treated theoretically | 
the aid of ermodynamics, the laws of. corresponding. states, and 
similar relationships to choose between dis t data, to fill-in ga 
and’ to’ extrapolate. to ‘higher temperatures and to compounds of highe er 
molécular ‘weight, thus affording a fairly complete set of approximate’ 
Values for the more important physical constants for all the hydrocarbons 
_ from butane to tetracosane. The practical application of the results to 
cuts is discussed together with the necessary to be 


"4509. The missive and of oA. 
Worthing. "eied 2% Physik, 22. 1-2. pp. 9-17, 1924.)—The paper is a 
description of the author’ s repetition of the determination of the emissiv 
wer of tungsten and a ‘comparison with the results of other observers. 
A tubular tungsten wire, having small holes in the walls and électrically 
heated, is the source of ‘iNumination ; and n églecting’ a small correction 
due to temperature difference between the ies and outer surfaces, the 
ratio ‘of ‘the brightness of the surface to that ‘of one ‘of the holes is the’ 
r uired éemissive power. The’ comparison is made with a ‘filament 2h 
meter. ‘The spectral emission for 0-665, and for 0-467 at room tem- 
rature ‘and 1330° A’ was ‘determined by the ‘method | of 
‘way the values obtained were : : 

For’ 0665 at 300° and 1330° abs. 0-465 and’0:453. : 
For 0-467 ji'at 300° and 1330° abs. 0°507 and 0-493. 
_ ‘These results seem to be in good agreement with other measurements 
at room temperature and very good agreement with former determina- 
tions ‘by the author’ at. the. high temperature. The alteration in the 
temperature scale of W which becomes necessary is very small. 

The results given by various observers for the melting-point of W are 
distussed, and” the melting-point’ of gold’ 1336° abs. and 
cq (thé constant of thé''Wien-Planck law) 14,350'p deg., and 0-401 as 
thée“spectralemissivé “power at the melting-point; ‘the latter becomes 
3645° abs.; or equal to 3665° abs. if co = 14,300 sg The value is 


Probably correct to 20° abs. W. V.M. 
of Water in Capillary A. Fisher) (JoPhys. 
Chem. April, dilatometric studies of 


Bouyoucds and his co-workers on’ soils; “Feats and: Saxton. oni inor- 
ganic hydrogels appear’ to indicate that much df:the water in such systems 
fails to' freeze everrat temperatures‘as low'as ++ 78° It was concluded, 
therefore, 'that‘such water cannot be “present ‘as® free: liquid! water; but 
mist physically ‘absorbed “or chemically combined: or ‘in:solid sdlution. 
In the present note these -cof¢lusions’ are! criticised. pointed.out 
VOL. XXVII.—a.—1924. A— IVR 
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‘that ‘Water présenfin very capillary tubes or pores must! be!/urider 
considerable“tension, and hence: possibly the density of such: water is not 
nécessarily the same as that‘of water’ in ‘bulk. »The\conclusions:of the 
workers’ ciféd rest°on’ the “that ‘the @ensity of water: in’ such 
capillary systems is normal Until-this point is cleared up it-is difficult 
Exporimenis on thé Convection of Heat -in'V ertidal Water 
Columns. H. Poole, (Rey, Dublin Soci; Proc: pp, 267278; 
Marth, account is given of some experiments on the:convection 
Of héat' in vertical water ‘columns, made with! a view*to estimating: the 
probable“ magtiitude’ df the! heat flow in‘ stagitant’ water. The>columa of 
water was: contdined in‘a’ glass tube ‘opén “at both:ends and coniiecting an 
upper Vessél and a closed lower ‘copper vessel! ‘The ‘lower ‘vessel 
electrically heated ‘arid the upper: vessel kept cool by an‘ immersed 
water wort. whole apparatus; with exception of the: upper vessel, 
was' contained in-an inverted’ bell jar, "thé intervening» space’ being “filled 
with granulated cork, and the jar made'tofloat vertically in a water bath: 
Fhermo-couples were used to measure the temperature difference between 
theends of the column of water.. ; Five sets of tests were carried out. with 
single .columns..of various diameters and, lengths, the, former 
from 2- 82..cm.;,,and; the: latter, from 10-2 to 23-1 cm, 
Three; sets of/tests were carried out, with double columns, consisting 
two. parallel. glass tubes, of as, nearly, as the, same 


_The results show that the flow of heat in most cases increases much more — 
rapidly th; n. the, temper gradient." The smaller the coltimn ‘the 
rapid is the rise of yet flow with’ ee ‘of gradient.’ It is concluded ‘tha’ 
for the small gradient existing in t hi, ‘the éffect of Convection’ ri 
water-logged porous? would rieglivible) Where, -however,! Water 
fissures ‘Occur, an appreciable inotease inthe vertical flow of heat would be 
[Se also (2924)4 duit oF 
| imo Liquids, A. Nelson:: (Phys. 
23. pp. 942108, Jan.; 1924,)++Part I. Photographic Study-of Convection 
Stveams. —A\manganin’ wire 0-0315)cm.°diameter and: 2»7:.¢m. long: was. 
fixed ‘horizotitally inthe ‘lower part of a’: rectangular glass/ vessel and 
héated The liquids surrounding the wire were water; Olive 
oil; ér glycetinie. A*beam of light from ‘an‘arc lamip was sent through the 
vessel, thé axis of the beam coinciding with the axis of the wire and: an 
endo} photograph of the wire and surrounding liquid taken (magnification 
845 couvettive effects the liquid: in the immediate 
neighbourhood6f the wire'the ‘beam through 'the vessel was convergent } 
for éflécts at a distiiice a parallel ‘beam was used... : It:is seen: fromthe 
photographs: teéproduced ‘in the pdper that: there «is! a:conitraction ofthe 
convective sttearh few above wire; then it becomes: practically 
linear ‘arid ‘finally’ diffuses ‘outwards: When’ the wire is first heated a 
layer of liquid immediately ‘round: the wire becomes heated, the lower 
then stops and»ascends joining the stream 
VOL. XXVII.~—A.— 1924. 2N 
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‘idistinet: semicircular pulse. The appearance of the,image vf the wire 
bonfirms' Langmuir's stiggestion stationary film on. the surface:,;. .... 
oti! PartT ke: Heat Lasses froma Wire Surrounded by a. Liquid:—The-object 
was to investigate whether the heat loss;in.calories. per.sq. cm. (4)-.cquld 
He expressed in the simple form the.excess tempeta- 
tire: of the wire: above: that)of. the, surrounding liquid, , .A. silver. wire 
0-033 cm. diam. and 16-9 cm. long was mounted as in Part'I and heated 
electrically: After: about 10 min, the steady state.was.reached:; Its 
résistance. was then méasured and the temperature,af the wire deduced. 
Thesurrounding liquid:-was stirred, and, the, temperature read by.)a 
mereury: thermometer, In ‘the case of, water,,aleohol,. CCly,. glycerine, 
‘and»castor oil, » has; the values. 1-15,. by 1051+ 

tively.:. The measurements.of A..H. Davis [Abstracts,339.and 340.(19 

are-then reduced, the: losses being.expressed.in cals, per.sq..cm. and,a 
value of between] and 1-25 is foundto fit, these, observations. The 
value-of-} varies with: the nature of the liquid;and the mean temperature 
and’probably depends on. the diameter iof. the. wire. 


or the ratio “of boiling-point | to temperature 
the been shown to. iPS: true by Gold- 
erg,, the constant being about 0-66, 
514, foule-Thomson Effect in-GOgi Burnett, . (Phys. Rey, 22. 
pp.’ work.,is described in. which 
dry ‘compressed to high pressures .(20 75 atmos.) and brought. to 
pe temperatures (0 to 120°C.), is. adiabatically expanded radially 
inward through the walls of a porous porcelain tubular plug, suc¢essively 
to several lower pressures,. The observations obtained are reduced to yield 
the slopes of whic¢h determine = 
the Joule-Thomson coefficient, For both liquid and vapour phases p 
is found ‘to bea linear function of the isenthalpic temperatures and an 
exponential function ofthe isenthalpic pressures. of such cyrves,;.In the 
liquid region ys! becomes zero at — 24°C, for all. pressures involved and is 
negative at lower'temperatures. An empirical. relationship. is, 
té°represent the entire experimental field -for.both phases, .ingluding the 
transition region in the vicinity of the critical point.and.along the saturation 
‘Isenthalps, isotherms, .and. isobars thus. computed for the range 
64100 atmos.: from. the -solid-liquid. phase-boundary about — 55°C, 
thitouigh ithe liquid field::into the superheated vapour. field as far as 
4 ‘160°C. ‘are presented(in tabular ‘and graphigal | form, .. The .results 
obtained from theiexperimental isenthalpic. curves axe compared. with those 
equation: tad 9d? moth migorte led 


3 
3 Green. (Am. Chem. Soc., J. 46: pp. 544-545, March, 1924.)—If the heat 
: of vaporisation AH, is assumed to be a function of the temperature alone, 
the samé function for all non-associated liquids, but differing ‘in ‘the ‘con- 
19 
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Phys: ‘Chem pp, 974194; 1924 .)+-The literature referring to 

critical Constants'of the more conution) gas:is critically reviewed, iand 
the following valueg of! the ‘respective constants ichosen as 
‘best Values; Téasonis ‘for the: Siveniimeach case. 


critical Temperature. Pressure, ‘Critical 


Butane(iso)........... | 406-8? | “836-5? 
Carbon monoxide ..... | 134-4. Me 
Hydrogen iodide ..... | 423-9? pon oF 
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‘Mistibility on Volumes. N. Perrakis. (Comptes Rendus, 178. pp- 703-" 
Feb. 18, 1924.)—The author has carried out experiments on the varia 
in volume with molecular concentration of.the systems (I) o-Cresol-ethy] 
alcohol, and (II) Di-phenyl onidimethy! observations were 
VOL. XXVII,—A.— 1924. — 
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made’ at'd témperature of 30°.C. and \the «results shown,in the» form 


‘of curves of the: variation in ‘volume. for modl.-gramme the. mixture 


nst the molecular: concentration: System: I igave;.a@.curve. parabolic 
in ‘nature; but System 11 gave curve which :hadia portion. clearly,.recti- 
linear. The author suggests:that this ‘deformation.of the curve is. due to 
the neighbourhood of the critical state, and not due to the existence of 


1517. Entropy ima Perfect Gas. Fermi. (Accad. 
Lincei,»Atti, 32. ii. pp. 395- 398, Dec. 3, 1923. )—Revision of the work of 
Sackur [Abstract 463 (1913)], Tetrode [Abstract 1389 (1912)], and Stern 
[Abstracts 1977 (1913) and 1446 (1920)]} eliminating certain 


but confirming the result, viz. that 


| 
where N is the number. of atoms, is Boltzmann’s absolute constant, T 
is the absolute temperature, is the pressure}; m is the mass the 

pe 

"1518. Comment on the of Berthelot Relative to the: 
 Bochet on the van der Waals Law of: Cowesponding States. Bochet. 
(Comptes Rendus, 178. ‘pp. 992-993, March’ 17, 1924.)--Berthelot con- 
sidered [Abstract 1232 '(1924)] that the author had. incorrectly. stated 
van dér Waals’ definition of the critical’ point as the point at which the 
corresponding isothermal has a point’ of ‘inflection with a horizontal 
tangent. It is maintained that this is‘ merély the geometric statement 
of the requirement that three rodts of the 
1519. The Status of the Constants.and of the Laws 
of Thermal Radiation of a Uniformly Heated Buclosure. W. W. Coblentz. 
(Optical’Sdéc. of America, J. and Rev. Sci. Inst. 8. pp. 11-16, Jan., 1924.) 
a previous report [Abstract 279 (192%)} the experimental work,on 
- the determination of the radiation constattts up to the year 1920. was 
reviewed and criticised.’ In the present/ report later determinations, are 
considered. As regards the total radiation constant, after reviewing the 
work Of Wachsmuth and Vierheller, and Hoffmann [Abstract 1866 (1923)} 
the author concludes that the new data subStantiate the previous. veins 

for viz. 5-73 10-™ erg. 

The constant of spectral radiation is’ then considered. Recent 
Rubens and Michel {Abstracts 157 and: 2307. (1922)] confirms the 
previous conclusion that’ Planck’s equatiofii represents the. energy. dis- 
tribution ‘6f a black bedy in the spectrumextending from 0-5 to 50 ps. 
No high accuracy is claimed by Michel for his value of C, viz. 
270+ 0-18 %, his object being to prove Planck’s formula for a 
determined magnitude of AT. The average of the data summarised in 
the. previous report gave a value for C of 14,320 micron degrees, which 


is, practically the 1 theoretical vate and which the author should 
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9520. Problems of the ‘Gramophone. H. Porter. (Phys. 
Soe.) Proc: 1924) 'Tnst.°E 1. Engs 62: 


274, “March, 1924.) The author" (with Rothwell) ‘has’ wotked for some 
time ‘on gramophone Feproduction; “and ‘the’ investigators ‘have’ decided 
that ‘the gramophone is not; as ‘been it the past; ‘a question® of 
improving the “soundbox * (ag the diay phragm and ‘its housing’ is termed) 
independently’ of ‘the’ recording “horns; “of the recording 
horns ‘independently of’ the’ séundbox; or of’ both ‘OF 
room’ ‘conditions: The’ combitiation;” incladitig' "the ' room) tO be 
1521. nares Acoustics and the Loud-Speaker. G.A. Sutherland. 
{Phy$.' ‘Proc.' 36. pp. 1424148, Feb.) 1924.) Inst. EL 62. 
280-283, March, 1924 )—Describes the theories of auditorium atoustics 
developed by W. C. Sabine, dnd illustrates the’state 
of things in different’ ‘atiditoria’ and’ theif "bearing’ uipon “the ‘problems ‘of 
Toud-speakets. ‘oP graphs ‘this’ lucid ‘paper. 
522, “Relative: ‘Frequency Region’ in the: Atdible 
Spectrum=Measurements on Lowd-Speakers, K.Sandeman. (Phys. 
Soe.) 86. pp. 1824188, El) Eng.; J. 62: 275— 
- 278) March; 1924.)—The felative’ importance of frequency’ in “the 
audible spectrum depends on ‘what’ function’ of hearing is to be served. 
Three essétitial characteristics of rep On are important 
ligibility Of speech, (2) tiaturalness ‘of reproduction’ of music’ and ‘speech, 
(3)* ‘reproduction of speech at'correet volume: ‘By the use of the Campbell 
| electrical wave filters; the high frequenciés or' the low frequencies may be 
allowed" to ‘pass and the intelligibilityand ‘other ‘functions of “hearing 
tested.» The results ate by being illustrated 
J. ‘and»Rev. Sci. Inst: 7) pp: 1161-1166; Dec., 1923.)-—Various 
types of electrical apparatus are rapidly replacing the tuning-forks as 
sources of sound for tests of auditory acuity because of the ease, accuracy, 
afd. constancy | with ‘which the ‘réstlts maybe ‘secured: Thé recent 
development and! practical application’ of the vacuum tube has added 
impetus in this:field. Kranz (Phys: Rev. p. 384, 1921), 
R. Li: Wegel [Abstract 2118 Minton [Abstract 1348 (1022)); 
C. Lane [Abstract 1889:(1922)) others in the field of physics have 
made ‘accurate determinations of the energy required for producing: the 
minimum J. Guttman (Laryngoscope, 1922), 
also Hastings ‘and Tucker (Proc: Soc; of Medicine, 1923) have 
attempted the:adaptation of such results to diagnosis in clinical cases. 
Inodescribing? their results: these writers. assert- correctly that by the 
adjustment of capacity and inductance in the electric circuit the complete 
range of audible tones;may be produced. « Inspection of the results shows; 
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however, that the measurements ‘are usually confined to a few tones 
scattered over a considerable range. The tone “ gaps” and “ islands ” 


demonstrated by Bezold are variable in both location and extent and 


are of considerable clinical signifi 

The determination of the acuity ley oF ‘hearing for all tones through a 
wide range of frequencies is made possible by means of a recently developed 
instrument) known, as the pitch range audiometer.. The essential, features 
of. this audiometer..are a. variable frequency. alternating-current generator 
connected, through a series of resistances to,a, telephone receiver... Acces- 
sory parts are a variable-speed driving motor with its controlling rheostat, 
and.an electric tachometer which indicates the generator speed in vibrations 
per. seconds: The author believes that tone. quality is pure enough, for 
the functional tests of hearing... Graphs are given of the fields of hearing 
as found, by this audiometer. for two, cases, one with normal hearing and 
one’ with injured ears and. suppuration.. The. paper closes with a.valuable 
list of articles on this er | a H. B. 


Jan. 26, 1924.)—In. the. investigation of many acoustical pfoblems, useful 


information may be obtained. by. analyses of the form and amplitude of 


the sound..waves in air. For;this purpose the audiometer here described 
is. now available. It not only permits the form of sound wayes to be 
eXamined visually, but also gives a permanent photographic record if 
desired. The instrument, which was formerly known as the Hilger optical 


made: we of it, in testing the noises, arising from 


, with a view to. their reduction. . The form. of, construction 


shown. by, @ photographic -viewand a. section. A 30-candle-power 
_pointolite’ lamp is used and. the wave pattern obtained may be seen’ on 


a@gereen or received. and photographed on a film carried on a: drum actuated 
bya gramephone motor, The. sound concentrated by. a, horn upon a 
diaphragm, which may be made.of rubber or other materials, but is usually 


an extremely thin film of celluloid, mounted:on a.stout metal ring. Those 
for speech sounds, have a thickness of about, 2 psp. small portion of 


the surface of the diaphragm, on one side of the centre, is,rendered reflecting 
by a’kathodic deposit of platinum. This forms the mirror to.-reflect the 
light from the lamp to the screen or film. To avoid the detrimental 


‘effects-of. resonance, diaphragms are supplied of frequencies ranging from 


(Phys: Rev. 28. ipp.. 520+524, April; 
Distussion.—-The tatio; of the.rate of! volume displacements in. successive 


sections is equal to ett where « is |the! attenuation constant and 


the- decrease in phase from section. to: section. | If Z;-aud Zp are the 


‘im the conduit and-branch respectively,:.it-is shown that. in 


the tegion’ of attenuation, cos i= 1 ‘changes from 
m,-while:in attenuated region:¢ is -cithér mand ‘¢osha 
ZjfZp)|, becomiing ‘infinite for; the natural: frequency: .of: the 
side branch; while ¢ passes discontinuously from,0 to-7 or 


mental: Values Phase: Change Sound: front ‘various points: along. the 
filter:'was transmitted to one ¢ar and the relative phase was determined 
VOL, XXVII.—a.—1924. A iV KK 
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fromthe) apparent: difection the>plman toi: soyree:! For: a: ‘low-pass 
filter the values of the total change per section agree well with the ithedty, 
t that the change occurs gradually instead of suddenly, but agree- 
09526, “Predicted den Filters’ Hy B. 
‘Peacock: (Phys: Rev, 23. April) 1924))-—Using the’ experi- 
ynéntal procedure of °G: Stewart [see préveding abstract), the energy 
transinitted of the freqiiency ‘was’ detetiined ‘for 
Corrécted for dissipation, the results agree well with the theoretical curves 
computed Stewart's equation for'a filter of Ljlyp 


George. “(Phil Mag. 47! March, 1924.)—The problem 
of the struck string has been theoreti ically treated by two methods.’ Pigst: 
Heéimioltz) Delemer, afid Lamb ‘have ‘each ‘assumed some special form for 
the function expressing the ‘pressiite between the’ hanimer and’ the string 
during the time’ 6f contact.’ Proceeding from these pressure-time laws 
pod some assuthptiers, each ‘of these ‘writers obtains 
an expression giving the intensities of the partials of the vibrating 
Nonié of these treatments this first method ‘Have 
béen subjected to quatititative éxpetin tiethod of 
treatment’ is that dite tb (Wied liv, 675-712 (1895)}, 
who ‘considered ‘thé ‘problem of the impact oF a Pistia Unyielding particle 
string. Hé gave rigorous tréatilient for a string’ of infinite 
also for a firiite stting’ middle (with the limitation, in 
this second ‘case, that ‘the time of contact of haminier and string is Wot 
ter than the fundamental free period of the string). ‘Kaufman also 
ea teil the a'string striick near one Ghd by neglecting the vibrations 
of the shorter piece of string during’ the impact, and ébtaihed ‘an approxi 
mate solution for the casein which the ratio’ of ‘time ¢otitact to free 
peridd is not greater than that of distance of struck point from ‘farther 
bridge to length of string. P. Das (1921) has repeated this work; takifig: 
into account the vibrations of the shorter “piece of string; retaining 
the'limitation as to time of contact,...Kaufmann gave no. treatment for 
a string struck/at one-third its length from’ an end. Raman and B. 
Banerji (1920) have extended Kaufmann’s work by regarding the motion 
during impact as that of a loaded to well-known, 
treatment might be applied: 
In this, first part by the present caios the Helmholtz theory. for the: 
hard hammer is considered; in detail, and is shown to be in conflict, with; 
experimental evidence;,se;far available., The Helmholtz theory. for, 
elasti¢ hammer is next considered, but with the omission of two.assumptiong, 
which-caused Kaufmann to reject the theory. . Expressions are found for, 
quantities whose magnitude cah be determined from photographically 
obtained displacement-time curves of the»struck point. Expressions for 
the samé quantities are derived from Kaufmann’s theory of the. string 
struck at the middle or near one end. Thus the way is paved for the 
comparison of these theories with experiment, this being reserved for the 
o Phe paper ia. 
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Nature of Physics: of: Speech and Hearing. .. R. L. 
Jones. (Am, I.E.E., J. 43. pp. 321-328, April, 1924.)—-Human speech 
employs frequencies from, 60 to above 6000 per, second, a tange of about 

six. octaves... The ear: can, perceive sound waves ranging in .pressure 
from. less. than, one-thousandth of a dyne (per, sq..cm.) to, over 
one, thousand,.dynes, and. in frequency .of vibration from, about, twenty 
to,about,twenty thousand per second,.a range,of about ten octaves... The 
intensities and frequencies; used. most in conversation those, situated 
in the central part ofthe area of audition, The energy ‘of speech is carried 
largely by. drequencies below a thousand per second, but the characteristics 
which make it intelligible, largely by frequencies above a thousand. 
Under quiet conditions good understanding is possible with undistorted 
speech. having an, intensity anywhere from one hundred. times -greater, 
to.a(million times Jess than that at exit from.the mouth. .Qa.the whole, 
the,sounds, th, f,s,and are hardest to. hear correctly ;, and they. account 
for over half, the mistakes, made, in interpretation.. Failure; to perceive 
them.correctly is principally due to their very. weak energy,, but it.is also 
to, be noted. that they have important components of very. 
A number, of important aregncluded i in the Ay B, 
29.5 Speeds ‘of Sound in Gases, and Vapours an . 
Heats,,,.H...B.. Dixon and G. Greenwood, (Roy. 
PP= 499-220, Feb...1, 1924,)—The. experiments here 
in. continuation of those. carried out. by, Dixon,. Campbell, and Parker 


[Abstract 605, (1922)]. The object. was. to. the speeds. of sound 
e 


in: the ,vapours.of the. Jow-boiling. inflammab! Hane}, ether, methyl and 
ethyl,.alcohols,, pentane, hexane, and benzene, and le gases 
such as ethylene and.ammonia,_. 

-. dhe speeds of sound. were measured, directly by. ‘timing the passage of 
a. sound, wave, between the two ends of a coiled Jead pipe. 25 mm. internal 
diameter containing the, vapour or gas under. test and brought to the 
temperature desired ‘means of, an water The chief 
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odt to BLECTROSTATICS, ATMOSPHERIC 
1530. Electric Field of the Electrolytic Cell. A. A. Ahmed. (Inst. El. 
Eng., 62;. pp. 301-317, type-of cell. studied:is; one 
haying plane; parallel elegtrodes.,,.. Considering the:case of ‘two-dimensional 
and using the, method. of. conformalzepresentation, the author applies 
istoffel, and. Schwarz’s. transformation | to, determine, the distribution 
electric intensity, aver the surface.of either plane electrode... The, results 
are verified, experimentally by usesof two exploring: wire 
electrodes (spaced: 1.cm.apart) connected ite,am: electrometer, the. electro- 
lyte, being copper, sulphate.,;, The, following: method) of determining the 
current-density at any point of an.electrolyteis.described:; the exploring 
electrodes having been so. placed. that, the line, joining. them 4s, coincident 
with a stream-line (corresponding to..maximum. reading, of, electrometer), 
a an, auxiliary passed between, | the, electrodes 
to oppose the. current. flowing in, the electrolyte, the,auxiliary, current 
Bring adjusted until the..p.d: between, the exploring, electrodes is reduced 
current, is then proportional to,the current-density. 
L results show, that,stream-lines of current flow are,coin-. 
with, lines, of, electric intensity—-se, that problems in electrostatics 
are capable, of. being, replaced. by: equivalent..problems. in electrolytic 
conduction... The paper concludes. with a: calculation of thm conductance 
of cell. with, plane parallel trots 
1531. Atmospheric Pollusion,and. Potential Gradient, Kem, Cu Chree 
and. R,.E. Watson, (Roy. Soc., Proc, 105. pp. 311-333, 
The observations suggest that atmospheric pollution exerts a considerable 
influence on .the. phenomena, of, atmospheric, ..electricity.,.. The). results 
obtained are tabulated and discussed in detail, together, with the meaning 
of the influenges exerted by. the; position of the 
pparatus, and. of meteorological cgnditions at the time of observa~ 
question of the utility of Kew observations on atmospheric 
electricity also discussed,,and the. conolusion:is reached: thet it, would 
to discontinue the Kew, observations but the: suggestion 
made; that.it would be advantageous to,compare Kew and Gree 
opposite sides of London, and.to havea: 
ngland,,.where the, air.is as, pure as. 
and, T. 125-128, Dec.;.1928.)— 
an, earlier, [see Abstract 2329,(1922)) the diurnal. variation, of the 
tric, potential. gradient .within,,the,-earth, to expected.cfrom, the 
magnetic, variations, ,was worked. out, and:,compared.with. actual,.obser- 
vations made. by .Weinstein at; Berlin.,,.Faix agreement,of, type of vania- 
tion was obtained, but amplitudes could not»be compared, Weinstein’s 
unit being unknown, .;L. te Bauer's; discussion of; recent; earth-eurrent 
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_ observations at Ebro [Abstract 121 (1923)] has provided opportu nity : 
for further work in this direction. The type of variation is again in 
approximate agreement, but the amplitude of the observed variation of 
earth potential gradien expected from 
the magnetic fet but 


month to month. M. A. G. 
1533) the Total Solab Eclipse'c 
September 10, 1923. HiFi: Sobnston, (Terrést: Magn. 29. pp.'13422, March, 
1924; Paper read before the Phil. See. Washington; Match, De- 
partment of Terrestrial Magnetism made observations of potenitial gradient, 
positive ¢énductivity, and negative conductivity at Point Loma near Sai 
Diego; California,’dn Septenibér 10, 1923; as as- control Observations 
on‘ the fout preceditig and following days.’ Improved bifilar electrometers, 
which gave dependable determinations of potential, were used. ‘Potential 
gradientwas observed ‘both by tye-readitigs atid by continuous 
graphic ‘registration. Conductivity ‘was observed simultaneously ‘with 
two Gerdien conductivity appdrattises. Metedrological conditions were 

very steddy ‘for the day of the eclipse ‘there’ was ‘a total tatige of 2°-5 
ini telative humidity, and 0-02 
‘inches ‘in “barometric pressure. During the 20 minutes’ following 
the temperature decreased oe centigrade)’ and the relative hurmidi 
increased 8: percent: ‘The sky was cbiipletely overcast’ with fog ‘which 
exterided above 17,000 feet, It was fottd that the potential’ gradient 
fot about half av‘hour immediately following totality was about'16 per 
cert, subnormal. 'The electrical conductivity of the ait and the air-earth 
current-density increased about 10 per cent. above! uring the 
10-minute period following totality. There was a ieee as in the 
negative than in’ the ‘positive fer of 
A: Bauer. ‘(Terrest: Magn: 20. pp: 28432, Match, 1924). 
is tevived whether atmospheric electricity is in any way dependent upon 
solar detivity: The’ present investigation’ is” based’ chiefly tipon’ the 
accumealated data for electrically quiet days pertaining’ to theatitiospheric 
potential-gradient and its diurnal and atifudl variations! Tt is found 
that-durifig the ‘past two surspot’ cycles (1901-1923); the ‘atthiosplieric 
-gradient ‘and the aniplitudes of’ the diurnal Variation and ‘ot the 
variation ‘generally increased’ with ‘increased 'stih-sput fre ; 
tlie-ineféase in the particulaY electric ‘element’ conbidered ‘is’ about! 20’ 
35: per cent.,on the average, for a change of 100 in the epic a. 
The ‘cortelation ‘coefficient, ‘on thé ‘average; ts-about’ 0°75, 
can ‘bé' placed on’ dldér series of atmospheric/electfi¢ ‘wbservations, 
to' 1001) then there are indiéations that’during tw6’pefiods, centring 
about 1855 dnd! 1889; the reversed ‘applied’ tiathely, ‘that 
inctéased atmospheric potential-gradient ‘and increaséd amplitudes ‘df 
diwrnal'and arinual® variation ‘were "associated ‘with’ decreased 
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and in the magnetic activity at the time of Maximum: sun-spot frequency: 
There is thus an indication that the usual measures of solar activity are 
not always ar Adediate nieasure of such ‘sélat' Padiatiotis atid’ 
as fhay affect the eledtricity of the Here andthe “Thagneti€ field 


On large of salts 
‘of Schmidt and Waltet [Abstract 627 (1924))." “Positive fons egin 
to be given off at 30° lower Ort nickel than on Platina. 


Sod, of eV. Sci. Inst. Dec., 1923.)— 

: Formulates a meé eliminating leakage, inductive interference, and 

‘due to infiltration. “Thé apparatus is shelteted by a 


Frequency. on. Pressure.—The critica], 4:8-volt striking frequency. 
for alteniating helium ares .was obtained, under, improved experimental 
conditions for pressures from 0-15 mm, to 10,mm,_. The critical frequency 
decreased rapidly from 260. cycles. per second at; 0-15.mm. pressure. to 
120 cycles at.0:75,mm., more slowly to,70 cycles at 2.mm., and remained, 
practically, constant at 70, cycles to. 10,mm,,,, The critical .frequency. 
increased the arc-length decreased. from. 30mm. to. 10. mm. 
for pressu 3: 6, bot, was Andenendent of the arc 
length nsed for pressures above §mm,and upto 10mm. 
Interpretation of Results on the Concept of a. 
Helium. Atom,—-The constancy of the critical frequency, over a large 
range. of pressures and are-lengths is more naturally interpreted on the 
concept, af, a long-lived, abnormal atom, than,.on ideas which suggest a 
strong dependence, on pressure. such as. the gon of radiation or 
the imprisonment of radiation as suggested by F. Horton and Ann C. - 
Davies,;aad. by’ K, Gompton. The depatture?from constancy! at low 
pressures may be interpreted as‘due to such rapid diffusion of abnormal — 
atoms from the arc space; that frequencies are. necessary to obtain 
1538. Life of Metastable Helium. ide 
Dempster.’ (Astrophys. J. 59% pp. 142-147) April, 1924.}+-The experi~ 
ments; of; Kannenstine on the. life’ of metastable helium are compared: 
with a; theory in which the effects of impurities arid diffusion are’ treated! 
mathematically, Hf the. impurity. has: a:constant -partial: pressure “of 
1*8°% 10-5 millimetres of mercury and the diffusion coefficient for the: 
metastable atoms is one-third of that given by the kinetic theory of gases 
for tiormal helium; agreement is found onthe idew that collisions with ‘the 
wall iietastable state to revért' to the Wérmal Yat The 
deperidence' of ‘frequency on pressure deduced from theory of radiation 
diffusion) is foatid Hot to agréé us well’as/that based°on thé ‘ota mieta’ 
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gtableistate of the atom which: by'acollision with 


(Phil. Mag,47. pp., 401-415, Feb., 1924.)—The helium is in 
a vessel between two silver plates, between which a.difference of potential 
is maintained. Ultra-violet light falls on the negative plate and the 
current between the two Plates i is measured for various values of potential 
difference, gas pressure, etc. ‘The results suggest ‘that some of the recent 


views of ionisation are erroneous, . Everything the f t 
the ionjsation is, merely between, the 
by. the light and molecules. There | is nothing suggest by 
collision with positive ions, or, to, electrons: set free. from, the negative 
plate, either by impacts of positive ions or by radiation from molecules 
of the, gas. . also differ, from those.to, be anticipated, on, the 
basis of the quant 1eory applied to this ease. The statements fre- 
is made as to the loss. of energy of electrons i in, amounts mine a 


to resonance potentials, are with. these. 
experiments made with other gases... bes bu 


| “1540. Impact Effects in and Nitric Oxide. CG. B. Bazzoni 
and A. T?'Waldfe. (Frafk pp. S772) Jan., 1924.) 
brief Survey is given of the 

or Chemically active gases by impact methods and détails of experiments 
are described from which it is concluded that NO at ‘low pressures is not 
broken ‘down by tltra-violet light or by ‘heat ‘radiation,’ but’ that hot 
metals produce 4 dissociation and subsequent elimination ‘of the O, leaving, 
‘essétitially, N. -It'is demonstrated that the ‘virtual free path’ of ahactrtins 
‘be séveral times that predicted by the ‘kinetic theory. “It 
arisés, incidentally, that ‘the dimensions of the apparatus’ (grid distance) 
detérminé the’ appearance the higher’ ¢ritical points’ of N. Evidence 
is presented for the suggestion that the 8-volt resonance point and’ ‘the 
17-volt ionisation point ate characteristic of the atom, while the higher 
points, ‘specifically’ the 24-volt' point, are connected with thé ionisation 


of the molecule: Attention’ is drawn to the important’ part played by © 


the and" gas and “metal films’ in’ ¢atalysing ‘dissotiations and 
other reactions in’ experimental devices of the type employed. B. 


Physik, 22. 1-2:' pp. 1-8, 1924:)—-The method developed: by 
Smyth (see: Abstract: No. '(1928)}. for measuring the ‘ionisation 
potential and mass of the ions in vapours of salts is: employed for the 
investigation of HgCl, and Hgl, vapours. It is found that univalent 
halogen ions:are produced above a critical ‘potential of about 11 volts, 
which indicates a process similar to electrolytic dissociation. The analysis 
of the positive ions produced shows: the existence of ions such as HgI,*, 
Hgt*. It: follows, «therefore, ‘that other ‘types of 
Effect Heat ‘Treatment, pone from 
Platinum, F,,G, Tucker, (Phys. Rev..22, 574-681, Dec., 1923; 
Theinyestigation i is undertaken with a view to obtaining additional 
of the nature of photo-electrons, by. means of the.study oF of the temperature 


“1539, Tonisation by Collisionin s. ‘Townsend T. LR. 
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variation vof ‘the: ‘Timaiti (Ap) 
of platinum denuded of: gases‘ by ‘glowitig.at high: 
Pt‘ foil is*mourited’ between heavy* leads inside a Faraday eylinder:in:a 
Pyrex: tubé with quartz: windows Ay is: determined by plotting, current 
per unit ight intensity: against ‘wave-length of: the Hg-arc line used, and 
is found toi vary-with: previonsi heat treatment.; ‘After 8, hours.at,900°-C. 
the foil gives:a valnecabout 2700:A and after 4:to 5 hours at bright yellow 
heat Ag drops: to, 2476 iA... - hours’ heating ‘to, over 
1400%:C; the emission from: the»suddenly: cooled: foil is:found! to be :zero, 
even ‘urider the! influence of:the full radiation of the Hg: arc, but after 5 
minutes: photo-emission ‘begins, increasing tapidly:at first\and then,more 
slowly. Itis deduced: that Ay for. pure! gas-free:- Pt must be, below 1849.A. 
and ‘that the effects ordinarily observed must be due to @-gas film:or some 
other jsurface:film. After. moderate-heat:treatment of the foil Ag:is, the 
same at 600° as at 20°, indicating that the film responsible forthe emission 
is unchanged and that the threshold under these conditions does not 
depend on the kinetic energy of the free electrons,in the foil,: \A,.Be€. L. 
Radiation from: Oxides\Emitting Kathode. Rays. K.'-Teucke, 
‘Zeits. 25; pp. 116-119, Mareh: 1,:1924.)---The luminous (ultra-violet, 
to infra-red) radiation emitted from:an.incandescent oxide-coated metallic 
filament when emitting an intense stream of kathode rays is. proved: by 
(Roy. Soci; Proc: 105; pp: 387-405, April 1, 1924,)—This paper deals with 
applications of thermodynamics to: the: electron;.atmospheres .in 
equilibrium with matter. The treatment is a development of earlier 
papers (see Abstract: 925 (1912)] and the former ground is traversed ‘again 
to a certain'extent. This: has’ become especially desirable because;recent 
improvements in ‘technique are enabling some of: the-finer points of. the 
theory to: be: tested: by experiment.) In. the,discussion, ‘the author keeps 
throughout electron atniospheres: which are so.attenuated that the 
forces exerted by the electrons om each other are-quite negligible. For 
the theory of the complications which arise when this condition is not 
satisfied, v.\Laue’s work should be:consulted.| The: first topic considered 
is that of-therthionic emission at: melting:-and ‘transition: poigts, and\a 
number of relations are found between the quantities which fundamentally 
underlie ‘thermic’ phenomena. These relations -do not prescribe. any 
very severé testrictions as to the kind: of: occurrences which may (take 
place; for example; at. transition: points: If: there change in, the 
saturation darrent ata transition point, there will be zero contact potential 
difference between two phases: The-currehtimay be either continuous 
or discontinuous at a:transition point and! the constants and; in,the 
equation: 4: change'in various ways.’ The next.topie is. the 
universal constant:©{Abstract: (191 5)} «which. is, now restricted: to 
metallic ‘substances that conduct: electricity T In) the.section 
on’ metallic conductors: it is’ con¢luded-definitely in:favour of the, type 
of theory which ‘makes the kinetic energy of) the conducting: electrons 
in metals independent of temperature: as opposed: to the: requirements, of 
the classical ‘theory. Finally temperature; variation of. the, latent 
‘(per electron). and: associated questions are discussed, 
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‘oh \ 1848) The Modification of the Thermionic-Current ini Vacuum. Tubes 
when Potassium Deposited on the Grid ofiithe Tube is Iuumi- 
Hyatt.: (Phys.Rev. 23. pp: 501-506) 
‘a floating grid’ mounted between a plate and/filament in ‘ai spherical tube 
is‘ coated with potassium and illuminated, it loses:a'megative:charge and 


-prodtites a considerable increase in’ the plate'current} equivalent to 


due to maintaining the unilluminated ‘grid’ at qpositive potential of a 
few volts relative to the filament. In the case of 4 long tube with’a con- 
stricted cylindrical portion’ between the: plate and) filament‘ ends)‘ an 
illuminated coating of potassium on the walls reduces the teridency of 
‘walls to’ charge ‘negatively and ‘hence’ facilitates-the:- pasdage of ‘the 
eurrent through the tube» (As ‘the filament ‘current is increased for a 
given plate voltage the ‘current reaches a maiimum, ‘then suddenly drops 
to a minimum, 

-Giinther-Schulze. (Zeits. techn. Physik, 5. 2. pp. 33-39, 1924. - From 
the’ Reic talt:)—Electric valves for ‘rectifying alternating *.current 
are briefly discussed and then the matter is dealt with under the following 
heads (a) In the direction of ‘transmission; '(b) ‘not in the direction of 
transmission. In section the following ‘points ‘are considered in 
detail: / (1) The process at the kathode, (2) the process in the gas tract, 
(3) the process at the anode. The effects on the loss of tension arn 
by the introduction of gases,;such as Oy, Hy, No, Ar 
are’shown gtaphically, arid photographs of the light 
‘Physik, 142. pp. 70-97, 1924. Brom the Reichsanstalt.)—In 
Geissler, or arc discharges, a certain potential-slope or normal gradient 
is requisite in order to enable the ¢lectrons and: kations:to travel. When 


Metais.. ‘T. Tanaka: (Optical Soc. of America; J. and Rev. Sci. Inst. 8. 
pp: 287-318, Feb., 1924.)—-The number of solids whose luminescence can 
be explained: by assuming an activating metal in solid solution has been so 
widely extended that there remain, at least. for inorganic substances, only 
a few exceptions, such as the uranyl’salts, platino-cyanides, etc... Prior to 
_the investigations of Nicliols, the: work had ‘been mainly qualitative, but 
the above-named showed by means ofa spectro-photometer that each 
_broad luminescence band could’be resolved into several series of component 


bands with’systematic inter-relations: ‘The,same method’ is now applied 


to the study’of solid solutions of a large number of metals. . ‘The method of 
excitation adopted was by kathode rays obtained in:a vacuum tube carrying 
of about milliampere.’ The: discharge ‘potential, measured 
with’ a’ spark-gap voltmeter, was about::4000 volts. Full experimental 
details are included in Section I of the paper.» In Section I] solid solutions 
with: 
gated; these being the sulphate, carbonate, and phosphate of calcium, the 


stilphates'of zinc and and ammonium alum. All the solid 
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‘solutions with: mangariese: active show: 
“nescence speetta’ which. cain resolvéd*into series! cohipénent bands 
characteristic ‘of marigariese! or copper generally) ‘The solvents determine 
_the\ position’ of th f6w Cases produce a Slight 
modificationsin the ‘positions: df thé bands!’ Séetion IIT ‘deals with the 
sulphides: of Lenard and Klatt, kathodd-liminescence 
27 samples having been udied in electro 
thay Be th ‘For e 
tive Metal there ‘are és éons fré erva 


ics 


of this ‘kind ‘were ‘determined for‘ ‘tid 
those fou for these has ‘were liken ewise 
‘for le th, silver, ‘and antimony which. had fot ‘been 


‘previously itivestigated. few casés ‘an thalous “series were for d 
“which, pri obtained froth the ‘normal’ series’ he tal 
the addition of a small afhount'to 
the colour of the luminescence, but the flux has. no important 
ccept in the.case of zinc, nO, indipation of impurities could be 
ection. IV deals with the, solid. solutions of 36, other..metals. 
ve, substances s it was unexpectedly found, that ‘a 
smooth curve could be drawn, by plotting the mean, value of the charac- 


, Seties Characteristic of it, and, there.exist 
two frequency. intervals different or,coincident, which are 
totally independent, of the properties .of, solvents,;.. The jav of. these 
intervals. decreases quite regularly. with, the, increase of. the,atomic 
wei ht,. High luminescent. powers,are exhibited. by -the. active. metals of 
id Klatt’s sulphides. and, by gallium, praseodyminm, samarium, 


"4849, Polential ‘Distribution between Patallel Plane 
(Phys, Rey. 22. pp. 445-446, 1923.)--The objections, raised 

by Langmuir {see Abstract 1650 (1923)) to results previougly..given 
the author [see Abstract 1145 (192})] were,due to.a misunderstanding 
the:meaning of the symbol, Vo, which.ig here explained i detail. 


Som typagrapbical errors are ass; ti bis AUTHOR: 
Blectrical,S h of the Air, between, Plate. Zipp. 


(Archiv 12. pp.,.608-609, Reb, to, the 


QO. Schumann paper.on this subject [Abstract 

latter. explains, that. the field. divergences ‘appearing. even 

dle condenser plates of limited dimensions, which he commented. 

were. not founded.so much on the, effect.of the edges.of the,field.as 

= duced in assumes byt, much more. on, the, fact.that lines .of force 
Pp u 
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Me 
amined, .. What bases ach, dissolyed . meta. i 
examined, . atever are, used, each dissolyed . metal,,shows. its 
Cc escence even 4 n ce -Apec 
haracteristic lumuine en if faintly, Each luminescence, spectru 4 
seri f lapping .bands h. seri ced 
is, composed of several series ofoverlapping bands, each series..spa 
equally in uency units. Each metal has in most cases.two, but some- : 
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the, arrangement need by: Schumann.call for correction factors. whichilie 
between ,1;.0265.and, 1-117, Themean value: 80;200Vfcm: calcu- 
lated, by;,the,author,on the basis, of theoretically: determined: correction 
factors, agrees, So strikingly ;with, the: mean: Value 30,5680 V/erir. 
found; by,Schnmann, from the,results: af: measurement that: he..cannot 

155: Elediyic gth Aix Plate’ Electro 

on, the criticism by H, Zip of his former, paper, [see 

author says that when he. mssfioned the effect of the edges which con 

influe ce the field jn, the of the plane meant to inclu 


th ‘all influ hich 


may be co CAT Yo aorti 


phevical ‘Bletwodes. (Archiv £: ‘Pp. 553-51 
20) very ‘experimental in restigattic n, ‘usin 
pairs of equal spheres of different radii front 08816 dnd 
Same spheres ‘with a plane plate!’ ‘In Some “OF the’ méasiiremients 
with two spherésthe “voltage distribution’ was in another 
set one ‘pole Was eatthed ; unidirectional voltage was employed through- 
out. Two specially constructed high-tension voltmeters destribed, 
ofie of Which Gould be calibrated’ by dsing ‘altéthating Voltages, ptoduced 
by a'step-up transformer. breakdown’ field’ intensity in ir was detér- 
iinéd from the méastitements, using'W. O. Schutnarin’s tables formule : 
the Values obtained for each pair of spheres in kilovolts per cm. were'plotted 
as Ordinates Against the ‘values of where Sparking distance, 
arid°v thé Tadius of the’ spheres’; separate ‘Curves are shéwn' ‘for 
metrical voltage distribution, ‘and for oné' pole: eatthed; with 
curves forisparking between sphere ‘and ‘plane.’ All the: curves show 
same!general form; with’ high ‘breakdown ‘field intensity for small 
falling minimum valué’as' inéreases, tisitig agaiil and then bending 
over ‘towards ‘thé ‘horizontal‘as'8/y goe “ont increasing’ “This ‘minimum 
‘field intetisity, and ‘the ‘value ‘of which it' dimninish ‘at ‘first 
rapidl ; ee gradually and almost linearly as the radius of the spheres 
shouldbe parable with those with Sphere ahd ‘plate, tat, 
8, ‘afd’ Bj = white 8/48 the sparking ‘distance 
for sphere’ atid pla U; ‘the voltage at ‘which discharge 
spheres,’ for bad plate; ‘and and E 
the intensities’; ‘Dut this"is not the ‘case,’ atid the 
plate ve higher values of U and E than the above. If 
ex intensities are with 8 
approximate! agreement is ‘found itt here- 
plate but for spheresithe éxpetiniéntal Vanies ‘ate hi 
thedretival;*in' the latter’ case’ the experimental Wales’ cbititid 
‘with the theoretical curve for the limiting bf 
For ther ‘conclusions ‘drawn “from the OBséFvations "the bri 
should ‘be Corisulted. following abstract.j 


534i. The, Minimum; Breakdown, Field. Intensity: sith: Spherical) Bleo+ 
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29, 1924.)—The results of A. Klemm {see preceding abstract] ] areidisoussed, 
with relation to the theory of the author’s book ‘“‘ Elektrische Durchbruch- 
feldstarke von Gasen ’’; and it:is shown: that, assuming that the Carriers. 
of electricity consist of positive ions and’ electrons;:there! are certain differ- 
ences between’ the curves, which are: much greater than -the possible 
experimental errors, | It is necessary to:consider:the effect of the.union of 
electrons with the gas: molecules, forming molecular ions, the breaking up 
_ of these into molecules and ions, and ‘the ionisation produced by. collisions 
of the negative molecular ions with ordinary gas molecules. A very long 
and complicated equation is built up, giving the relations between the 
diffetént' ‘quantities: involved, ‘and showing when, the current becomes 
theoretically’ infinite,' i.e. when. spatking~takes’ place, ‘Simplified, cases 
are worked out from this ; in the'first no! union of electrons is supposed to 
take place; in the second union ‘takes ‘place; but:ino ionisation, is produced 
by the! negative “molecular ions)‘and they’ do not lose their. electrons, 
‘Suggestions are made for separating-the effects’ of the various changes, -by 
varying pressure, temperature ‘field intensity and sparking. distance... So 
far the corresponding curves have not» been: experimentally determined, 
In the general expression obtained sidne- of the magnitudes, are simple 
functions: of the field intensity, and: it: cannot be, expected. that. the field 
intensity at breakdowti will be independent of:the sparking. distance, as 
_ has sometimes been assumed: «Cases can» be imagined. where. the -field 
intensity’ increases with the sparking distance, or - where it, passes 
through a’ minimum. Experiment: ‘shows ' diminution. in; some gases, 
inctease in others. An increase is essentially. connected. with the. fact 
that’ the ionising action decreases and does not increase when, the. field 
intensity 1 increases, It is possible that in certain gases, in certain ranges, 
the union of electrons € grows more quickly’ than the'ionisation ’;’ par- 
ticularly when at the time’ the up: Of the ‘midlecalar ions 


4554. ‘Use of Tisbe Beetector Action of a. Thiode, 
w. Schmitz. (Zeits. techn. Physik., 5. pp.: 94-96;..1924,)—-A: circuit 
diagram’and ‘description is given of an ‘arrangement by. means of which the 
action of triode’as a detector may be demonstrated. coil influencing 
the Brayn tube is included in the anode cirouit,and a second, at right 
angles to the first, is included in a circuit tapped off the 60-cycle a.c. source 
which ‘is used to affect the valve. The.citcuit. including the. second coil 
contains a choking coil in’ series with a non-inductive: resistance, so that 
the phase can be adjusted within certain limits, and,in this way the Braun 


R. Pohl. . (Zeits,f. Physik; 22. 5. pp, 303-804, 1924.)—This is an ordinar 
capacity inductance. circuit with a frequency, of about 1 second. Or 
narily such a system. is heavily. damped. Here, however, the pointer of the 
ammeter in the circuit is used to actuate a relay controlling the charging 
voltage\ -If the period, of the needle corresponds with that ‘of the con 


The ‘Short Electric'to Long Heat. M. 
(Phys. Zeits. 25. pp. 107-109, March: 1):1924.)-The interval 
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between-short electric waves and the waves, which  with.the means at 
present in tse; have been considered as pure heat waves, has been, con- 
siderably ‘diminished by the researches of v. Baeyer and Rubens. .[see 
Abstract 866 (1911)] and of v. Baeyer..: However, no method. has yet 
Been described which has shown a direct passage of the former to the latter 
Or dice versa. In the present preliminary communication experiments 
aré described in which'the method of electric generation is employed and 
by resonance a waves are shown 
9587, Stability the Periodic States of the M.H. 
Greaves. (Cambridge Phil: Soc.,’ Proc. 22. pp. 16-238; Feb.,. 1924,)— 
Periédic solutions of the equation d*v/di®) + = 0, where 
power: séries in v, have been developed by Appleton ‘and the present 
avithor in a previous paper [Abstract 1202 (1923)].. The -present. paper. is 
concerned with the stability of these periodic solutions... The. criterion 
of stability Obtained is the same as that already given by Appleton and 
van der Pol, but ‘the method used possesses the advantage of showing 
that'in the neighbourhood of a stable periodic solution the general solution _ 
tends exponentially to a periodic one, there being no possibility. of small 
undampeéd ‘vibrations about a periodic: state.. It)-is,then shown that 
if a system’ represented by the above equation be started in any manner, 
it will eventually arrive in the immediate neighbourhood of. one of. the 
stable pétiodic states, and the previous result then shows that it will 
settle down’ a state. is in with 


1558. “Measurements. of the Fuendatienial of ape 
Coils: Hofmeier. (Ann. d, Physik, 74, 1, pp. 32-54, April, 1924. 
‘The: problem of the free period of single-layer coils has been tackled both 
theoretically and experimentally without, however, a generally v 
solution having been obtained. Previous. work: by. Drude [see Abstract 
1906: (1902)) is ‘referred’ to; later ‘the very: comiprehensive theoretical in- 
vestigation by Lenz (see Abstract 1107 (1914)],-and finally. measurements 

Géiss‘ and Herweg. The present investigation reopens. .the subject. 
Coils whose lengths are great compared ‘with their diameters give a 
futidamental ‘oscillation determined solely by their forms., For short 
Wide Coils the distance apart of the windings.comes into play. -The formula 
tiven by Len for long coils affords values:for the ten oscillation 
which deviate from those measured by a factor which increases from.1-11 
to'the limits of validity of the formula. For testing the Lenz: formula for 
short. coils, a determination of the fundamental oscillation from the. coil 
ert is not possible since the formula takes no account of winding dis- 

“This oscillation, however, "is found ‘to be limited by ‘thé case of 

igs distances between the windings. ~The influence of wire insula- 

fon is unnoticeable in lo g coils ‘but rises rapidly with*the form: factor. 

urns 100 and 20 increase ‘the re ‘wave-length, ‘but 
above | 100 further” “change was established: In’ the 

0: 1: the fundamental Oscillations are given by the formula, 

A= which is valid for wite of 100 ‘turns and distahice ‘apart 

1-15. The values of the fundamental oscillation for free oscillating coils 

¢annot be applied to closed orbits without 
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ELECTRICITY “AND. MAGNETISM, 547: 
PROPERTIES AND’ INSTRUMENTS: 


+1589: Researches Made at: the Central @’ Electvicil on. the 
of Aluminium. Jouaust. (Soc. -Frang. Elect.,, Bully,.3. 
pp. 663-669; Dec., 1923.)—An account is given'of the results of researches 
in connection with the electrical resistance properties. of pure. aluminiums 
of French, American, and English origin: The results are given in.résumé 
form ; values of the’ resistivities at 20° C., the coefficient of, variation 
of resistance with temperature, andthe product. ofthe. two,,.a 
are tabulated. The formula adopted for, the :resistance: R, .at,.any 


temperature C., is R, = + a(t — 20)]. Reference is made ,to 


the te opprecianly higher values of the resistivity found in the 1917 researches, 

is concluded that the value = 2820 michroms per cube 
20°C. should be adopted’ for: rolled aluminium. . The mean «value 
found for a was 0-01147, with extreme values of 0-01125 and 0,01165, 
as’ conrpared with the N.P.L. mean® value 0-01139,.: The mechanical 


1560. ‘Electrical Resistivity of Metallic Products, Guillet. 
Elect:; Bull. 3: pp. 641+662; Dec.,..1923. )--The first, part of this 
paper is a vésumid of ‘known’ facts, mainly: concerning the effect on their 
resistance of alloying metals together. : The second part deals with 'the 
resistance of aluminium.’ The effect of impurities (Fe and Si) on the 
résistivity is determined, both.in'the “‘ as cast ’ condition after annealing 
for 30 mitis,'at 450°C. and after Tolling, drawing, and extending, the 
worked ‘material being studied before ‘and ‘after annealing. Results:; 
(1) Impurities have a great influence on Komstevity, silicon’ appearing to 
raise the resistance evén more than iron ; (2) thermal]: treatment has 
not much efféct on annealed material ; ey ‘work raises the Repreity, 
though’ the effect is smaller the purer thetmetal. 97!) 7 

third’ section ‘of the paper deals. with’ tis: 
castings to cause'soundness: The addition of boron carbide (in an impure 
form ‘sold specially aS a copper deoxidiser) “is found to have-no effect, 
but the addition of abowit 0-3 % Fe acts as'a complete deoxidiser and 
gives perfectly sound castings. It has, Rowever, 4 

G: R. Shuck. Electrochem Soc.;*Trans. 42. pp. 181-193; 
Disc:, "1934194, 1922:)—By means of ai electric furnace, consisting of 
a rectangular column ‘of resistance material contained: in a refractory 
enélosure and supplied with current at the’ends by ‘two blocks of'carbon, 
nieasurements are tade ofthe resistance ‘of different forms of carbon at 
different temperatures.’ Temperature’ meastiremeénts are made by means 


_ of protected thermid-couples embedded in the resistor:! The factors investi- 


gated are the origin and type of carbon; size of particles, effect of pre- 
heating ‘and content of volatile matter atid'the effect of added impurities. 
Increase of ash content when originally present raises the conductivity 
put toa ‘minor degree: Added itnpurities: increase the resiétance 
to'a higher extént the between: the 
Charcoal! containing” 14% of: showed no 
resistance falls on continued: heating, 


: 
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‘due mainly to: the elimination of the volatile. matter, until all has been 
removed, when no further change is observed. Some of the decrease in 
resistivity may be due to the gradual graphitisation of the carbon and 
conversion. of the mineral matter into more conductive carbides.. The 
difference in resistivities of various types and sizes of carbon resistors is 
found not to be very large at 1000°C. to 1200°C. The temperature 
coefficient of resistivity is negative for all the forms of carbon tested up 
to 1000° C, or 1200° C., at which temperature approaches zero and 
then becomes positive as the temperature increases further. ‘This change 
is’ found to more’ than with other forms of 

“1562: Electrical of Maguitite, ‘Wilson and E. 
‘ieee (Roy. Soc., Proc. 105. pp, 334-345; March 1, 1924 )—Five 
specimens of magnetite: from different localities have been tested and the 
relation of the specific resistance to impressed voltage, temperature, 
compressive stress, and magnetisation determined, With one exception, 
all the specimens show a marked diminution of resistance with increasing 
impressed voltage. (The voltage range is up to about: 2 volts,)» The 
effects of heating are somewhat complicated by the fact that in general 
the ‘resistance of a specimen is not the same before and after heating. 


But apart from this, there is for all specimens a considerable fall of resis- 


tance with increasing temperature, and a considerable increase. of, resis- 
tance due to cooling in liquid air. For instance, one specimen (‘ New 
‘York Original’’) had a resistance of 970 ohms, in liquid air, about 1.ohm 
‘at atmiospheric temperature and 0-15 ohm at.920°C. ‘Tables are given 
showing (a) the effects of successive heatings and (b) the temperature 
costictents of resistance over the range 10°C,—100°C., 

‘Both transverse. and longitudinal compressive (about $90 
kg. /cm.”) cause a diminution in the resistances of the specimens, the maxi- 
mum effect being about 0-5%. Longitudinal and “transverse Magnetic 
fields also reduce the resistance, the amount of reduction increasing, with 
the applied field. The fields range up to. about 1700 c.g.s. units and. the 
of resistance observed is.of the order of 3 A.A. D, 

Arndt and W,Kalass. (Zeits. Elektrochem. 30. pp. 12-17, Jan., 1924,)— 
The specific’ conductivity of cryolite-alumina mixtures up to 20 per-cent. 
alumina content is measured in a platinum vessel;,.the value, falls 
with iincreasing alumina content, and when extrapolated to 100 per cent, 
‘AilgOg, ‘the value reaches zero, Therefore the alumina plays no part in 
conducting the electric current; the mixture should be regarded as a 
solution of cryolite' in an indifferent: medium,. i,¢.. AlpQgs,. analogous. to 
solutions of lime and'silica in calcium chloride, and solutions of electro- 
lytes in water: |The. equivalent conductivities of potassium fluoride, 
sodium fluoride, and cryolite were determined ; the conductivity of cryolite 
is shown be due to, its content, . 
waz 
“564, The Hall Effect ond Specific of Kathodically Deposited 
Films» of Gold, 8. Mackeown,. (Phys. Rev,.,.23. pp. 85-93, Jan., 
_1924.)—Measurements of the Hall coefficient in thin metallic films -have 
‘been made by Moreau [Abstract 2398 (1901)), Wait [Abstract 209. (1923)], 
and Steinberg [Abstract 1208 (1923)].. Wait, using Ag films. chemically 
VOL, XXVII.—a.— 1924. 


| 
| 
| 
| 


— 
—_ 
\ pare 
i 
| 


deposited and of minimum thickness’ found the Hall coefficient 
independent of the thickness and the same as for the metal in bulky The 
other observers found the coefficient dependent’on film thickness.’ In 
the present investigation, Au films, prepared by kathodic sputtering, 
were used. The film thickness was obtained by dividing ‘the mass per 
sq. ent. by the density of Au in bullc and varied from 10 yp to 80 gp. The 
Hall coefficient was found to be 643 x 109, independent of the thickness 
and of the same order as for Au in bulk» ‘Ihe tatge of field strengths was 
from 3 to 28 kilogauss and the current-density varied up to 10° amp./cm.?, 
The value of the coefficient remainéd the same after varying: heat tteat- 
ment and during two months’ exposure of the films!to the atmosphere...” 
The electrical resistance of these films was also measured. Satis- 
tamtaty results with films less than 10 yp in thickness could not be obtained : 
as the resistance was unstable. For the same reason determinations 6f 
the Hall coefficient on these thinner films were not reliable... For the 
thicker films, as the resistance is stable, it may be assumed that all 
particles are in contact. The conductivity K (chm!) cah then’ 
expressed in terms of the surface density o (gm. per sq. cm.) by 
K = k(o =~ oo). Except for very small values of o the experimental results 
conform to this expression. The value of K is about 0:35 that of Au 
in bulk ; og = 20 x 10~¢6 gm. per sq. cm., and takiny the density of Aa 
as 19 the hiesnes thickness of the particles is of the order 10-$cm, L. L. 


1565. Passage of Crbprente ‘Angelika Sebkely. 
(Site! f. Physik, 22. 1-2. pp. 51-69; 1924:)—Résumé of literature atid full 
bibliography of (a) coherers and (b) passage across minute intervals. The 
author finds that between two metals bridges may be’ built up, which 
can be photographed ; these bridges consist of the material of the anode, 
the kathode being without influence. Numerfous analogies to the behaviour 
are formed. De 

Petts 25. pp. 84-89, Feb. 15, 1924.)—Electron theories of metallic con- 
duction which ascribe the process solely to negative electrons lead to the 
relation eap/log, (Ra/Rp) = R/F, in which eax is the thermoelectric power , 
of metal A against B; Ry, Rp, the Hall coefficients for these metals; R, 
the gas constant (8: 3 x 107 ergs per degree) ; F, the equivalent charge 
(9650 ¢.g-s. units). 

To test this relation the author has’ rite ‘tit determinations of 
thermoelectric power and Hall coefficients for the metals Au, Ag, Pt, Cu, Al, 
Sn, and Pd. The metals were in’ the form of foil, supplied by Heraeus, 
technically pure, and thickness of the order 10-3 cm. “The Hall coefficients 
were measured in a field of 10,500 ¢.g.s. units, the range of primary Mall 
currents being from 0-5 to3 amps. The mean values: from: 
number of specimens of each metal were : 


of occluded. the value of this coefficient 

was also investigated. . The; amount occluded was. expressed in terms of 

the change. of electrical resistance of the Pd. ree: he siti constant for 
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uncharged Pd is ATX 10-4 and increases linearly with the H content to — 
a Value 7°70 x 1074... - 
ol Measurements of the theviacitlactriz forbs. of combinations of the metals 
were made with the cold junction at 20°C. and the hot junction at tem- 
peratures varying up to 50°C. Expressing the thermoelectric force in 
the form E = + + 1/28 ( (4, the thermoelectric power at 
18° (aj): of various combinations is deduced. . The ratio eapllog, (Ra/Rp) 


1567. -Rahbeh Effect. Wasik, ‘(Zeits. Physik, 
5. pp. 29-31, 1924,)—-Experiments with highly. polished. metallic sur- 
faces terid to show that at the surface of metals there are formed layers, 
probably gaseous or fluid, possessing very great electrical resistance. 
These layers render it possible to obtain with metal surfaces analogous 
effects to those obtained by Johnsen and Rahbek with. polished semi- 
¢onductors. Under the assumption that the conductivity of the layer 
‘between the polished metal surfaces depends on the potential difference 
applied between the two metals, the effect can be explained by the theory 
of Thomson's electrometer. The semi-conductors used in Johnsen and 

Rahbek’s arrangement apparently only serve as an electrical resistance 
inserted in the circuit so that the current icra is te Edamneged when 
the surfaces are short-circuited. a 


Thermoelectric Effecis in Homogeneous Conductors. >A. N. 
(Roy. Soc. Canada, Trans,, 17. Sect. 3. pp. 195-196, 1923.)—The 
limitations of, existing theories of the thermoelectric circuit are briefly 
referred to, The author has recently. demonstrated the existence of the 
Seebeck effect in homogeneous conductors and has confirmed some.of the 
contentions put. forward. by Benedicks. Unsymmetrical temperature 
gradients on either side of points of maximum or minimum temperature 
in a homogeneous conductor were found to produce small thermoelectric 
currents in copper, and large ones in iron, and it is tentatively suggested 
that these mew, effects may be correlated with existing thermoelectric 
data by ascribing the seat of the e.m.f. in ‘the Seebeck effect, to + 40-3 


“1569. The Properties of Dielectrics. Cc. Addenbrooke. (N: ature, 
113. pp. 490-491, April 5, 1924.)—The present ‘publication gives certain 
conclusions derived from a long study of the subject. Since capacity is 
energy reversibly stored at unit potential ditterence, and both resistance 
the so-called dielectric hysteresis ’’ are. energy dissipated or lost, 
much simplification is claimed by regarding dielectric actions in these two 
terms. After examining the actions in a number of diverse dielectrics, 
both in steady and alternating fields, those i in clear thin sheets of celluloid | 
were selected and results for these are discussed. It is found that the curve 
of energy dissipated is of the same general force as that giving the capaciti 
predicating an intimate relation, though the proportion of energy pe aay 
grows larger as the frequency is lower. By intensive drying it has been 
derfionstrated that ‘all the actions which have.been puzzling in dielec- 
trics were wiped out, leaving only the fundamental capacity action out- 
Standitig; and this remaining capacity was found to change little with tem- 
perature, like the refractive index, though the éliminated actions all had 
large temperature coefficients. The latter seems to ‘with 
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the fact that the’ vapour pressure of water has a high temperature coeffi- 
cient. Experiments are then described: for: finding the percentages of 
moisture present corresponding ‘to the effects found, curves being included. 
These actions cannot be explained on: the basis that water in dielectrics 
has @ dielectric constant of about 80; and such moisture must bein a solid 
solution of electrolytic type. Apparently the surface tension of the 
dielectrics opposes a strong barrier to ions leaving the dielectric, and; in a 
steady field, these tend to accunitlate ‘near: the surfaces. This slows 
down the action owing to their mutual repulsion; and is apparently: the 
cause of the slowing-down of the action with time; a: much studied. and 
hitherto inexplicable phenomenon. With about 1/500th part of moisture 
present in the dielectric, such a large deflection on the electrostatic watt- 
meter can be obtained that a change of 1/200th part in this moisture 
would ‘be seen readily. ‘Consequently an amount of moisture so low as 
1/100,000th part would produce a: Tons therefore 
have very active electrical charges. H. H..Ho, 
1570. The Power: in. with ‘Liquid: Dielectrics) “Li 8. 
McDowell. (Phys. Rev. 23. pp. 607+519, April, 1924.)—-Using a 
variable test condenser with conical plates nickel plated, measurements 
for ‘frequencies below 8700 were made with a special capacity bridge 
previously described’ by MacLeod, and for higher frequencies to 1,500,000 © 
cycles by an ordinary resonance substitution method.’ Castor oil; benzene, 
xylene, toluene, olive oil, paraffin oil, medicinal oil, “' Bostonia,’’ glycerine, 
and oil of turpentine were studied ; results are given for the first five. The 
power loss per unit voltage Rw°C? j is approximately constant for benzene, 


~ xylene, and toluene, decreasing only from 202 to 184, from 102 to 90, and 


from 138 to 117, (all times 10-10 watts), respectively, as the frequency 
increased from 700 to 3500. This indicates that the loss is due chiefly to 
conductivity, but in some liquids, notably xylene, there is apparently — 
a small additional loss which decreases with the frequency but which does 
not fit the equation for dielectric absorption, . Castor oil and olive oil show 
a loss: per unit. voltage with two leaky 
condensers in series. | _ AUTHOR, 


1571, Dielectric. Constant. . R. Firth. (Zeits. f. Physik, 22. 1-2. 
pp. 98-108, 1924,)—-Suggests. a new, method, for.finding the dielectric 
constant. of conducting: liquids of any conductivity, and for any order 
of frequency... The; method is based upon finding the turning moment 
upon .a; perfect ellipsoid of revolution suspended within the liquid in 
question. when.an electric current is passed through the Megeure: 
ments are to be undertaken. Errata (ibid. 23, 6. p. 417)... Pee D, 


(1572. Piezoeleciric, Effects with Dielectrics, .K.R. Brain, <(Phys. 
Soc., Proc..36. pp. 81-92; Disc., 92-93, Feb., 1924.)—-This paper describes 
experiments on the piezo-electrification of dielectrics. The materials 
examined are ebonite, glass, hornoid, sealing wax, tubber, celluloid, and 
hard paraffin. The results actually given nearly all relate to ebonite, 
— is pointed out that the other materials behave similarly, *Curves — 

are. given showing the relationship between the quantity of electricity 
produced. and the applied load. Therc are very marked fatigue: effects, 
considerable. differences. being observed between the results obtained on 
the same specimen, in successive experiments, — Rasemnidationy of a.cube of 
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ebonite’ shows that different charges are developed:on the various faces 
for the same load, suggesting a marked irregularity of structure. As the 
behaviour of ctystals closely resembles that of dielectrics, it is concluded 
that’ these latter consist of crystals embedded matrix. 
This conclusion has been verified edathination:: A. 


Zeit, 25; pp. 109-111, March 1, 1924.)—Polemical. with Lutz [Abstract 
1968 (1923)}, the author, claiming more especially to be responsible for the 

sip. 119-124, Feb. 25, 1924.)\—A summary of the principles of thermo- 
electric measurement and a of. used ‘in 
industrial’ practice. J. Jv 


-© 1875. Electrostatic Oscillograph. J.A.Crowther. (Cambridge Phil. 
So¢;; Proc. 22; pp. 68-69, Feb., 1924.)—The. instrument described: is:a 
‘modification ‘of an electrostatic oscillograph invented by Taylor Jones. 
In the original instrument a thin phosphor-bronze wire is stretched parallel 
to a flat’ metal plate:towards which it is attracted’ when a difference of 
potential is establishéd between them.. A small mirror attached by one 
edge to the middle of the wire and by the other to a piece of cork, indicates 


the motion of the wire. The free period @VT/m attains a minimum at a 
frequency of 6000, the limit being determined by the breakiny stress of 
the wire. In the modified oscillograph two strings bridged by a small 
mirror are employed. One serves ‘as a pivot for. the mirror whilst the 
other, a flexible strip of galvanometer suspension, is deflected by the 
électrostatic’ forces. The free letigth of the strip is determined by two 
bridges 14 cm. apart and ‘the tension is varied by a lever mechanism. 
The instrument constructed hada natural frequency of 10,000 per second, 
and gave a deflection of 15mm. at 30 cm. serteaae: when a Ae of 100 
kilovolts was applied to the deflecting plates. 


~~ 1576, Measurement of Resistance Variations for Conductors not Obeving 
Ohm's Law. H. Greinacher. (Zeits. Instrumentenk. 44. pp. 44-55, 
Feb., 1924.)Wheatstone bridge methods and Poggendorff’s compensa- 
tion’ ‘tethod of measuring resistance are disctissed ‘with reference to con- 
ductors not obeying Ohm’s law. “Formul# are obtained from which the 

ected for particular cases. - ae AW, 


“1577. ‘Measuring Small Capacities. H. Hermann. °(Zeits. Instru- 
44, pp. 13-22, Jan., 1924.)— Discussion of & method for measuring 
small capacities, based on the a brought 

Rose. ‘(Wireless World and’ Radio Rev. pp. 699-702, March 6, and 
pp. 731-734, March 12,°1924: )—-The ‘author deseribes the arrangements 
in use at the National Physical Laboratory for tests’ on standard manu- 
factured types’ of intervalve ‘transformers. me 
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of a primary ‘coil, excited by loose:coupling to a valve generating: audio 
frequencies, inside which two coils at right angles:can be rotated about 
a common axis. Two valves, carefully paired, are‘used, and the switching 
atrangements are such that when one coil is:commected to the grid.and 
filament of the first valve, the telephories are iticluded in the anode circuit 


‘the second valve is not When the second: coil’ iscconnected 


to the grid. and filament of the first valve;'the telephones are’ inserted’ in_ 
the anode circuit’ of the: second valve: ; By switching from one arrange- 
merit: to ‘the-other and varying: the position ‘of the rotatable coils the 


_ telephone signals in the two casésican be made the sameé strength,» Froni 


the position of the coils the two mutual inductances: can: be obtained by 
reference to the calibration curve, and the: is at given: 
The résults of ‘tests thus carried: out. with is cap 

pre and transformer coupling are given. WwW: 


1579, Application of the Neon Lamp to the and 
High Resistances, J. Taylor and W. Clarkson. (Journ: Sci. 
ments, 1. pp. 173-182, March; 1924.)~-This paper deals with the application 


of the Hashing’? of the neon discharge tube*to: the !theasurements ‘of 


capacities and high resistances.’ The relations both between the period 
of flashing and the resistance in the circuit, for a given capacity across 
the lamp electrodes, and the period of flashing and the capacity across 
the lamp, for a constant resistance; aré linear to a high degree of accuracy: 
An extension of the method utilises beats between two ee 

A. D. 


1580. Peak with the Glow Tube: a ‘Pela! 
(Zits, f.'Hochfrequenztechn. 23. pp. 18-20, Jan., 1924.)—The voltage Vg 
at which an inert gas-filled tube: glows is used to measure voltages 
denisers Cy and C,, and C; is increased until. 
the tube just glows, which is indicated by, 
the telephone . receiver T, then’ the peak: 


voltage i is Vv, = V. (2 - 1). The whole 


success of the measurement depends upon 
V, being a constant for the tube used, and 
abt: depending upon temperature frequency, aiid 
influences, etc. These questions are considered in the paper, and it is 
shown that a tube with concentric cylindrical electrodes of aluminium, 
and with a neon-helium mixture at — mm. Hg 
Absolute Measurements of the Specific Conductance of Certain’ Potassium 


Chloride’ Solutions; H. CG, Parker and Elizabeth W. Parker. 


Chem, Soc., J. 46; pp. 312-335, Feb., 1924,}—In the measurements ‘at 0° 

here described, the cells were embedded and thoroughly packed; in‘a 

thermostat, with finely shaved ice. It is suggested that the* concen- 

trations used for conductivity measurements be expressed in equivalents 

per cubic decimetre so! that the present hybrid unit of equivalent con- 

ductivity may be avoided and values given in terms of the ohm=!, en. +3, 
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and _gramme-equivalent.. ‘To denote the 
and the letter. D ate proposed. 
For the absolute.-values at 0° of of three 
chloride solutions of concentrations D; 0+1. D and: D, 
prepared by. adding 76-6276, 7-47895, and °0-746253 g. respectively of 
the salt. to 1000:g.:of water, both weighed in air, the values found are 
0: 065098, 0-0071295;. and 0-00077284 ohms—!:cm:i7!; the: value for the 
0:1 D:solution is suggested as a primary standard for the determination 
of cell constants in conductivity measurements. The values obtained by 
Kohlrausch and Maltby at 18° are found to be 0-145°% too high: The — 
values given by Kohlrausch, Holborn, and Diesselhorst for potassium 
chloride solutions are shown to be 0+15 % too high on the average, but 
the relative values are also in error. Valves are given for the new solutions 
for temperatures up to 30°, but for accurate measurements cells should 
be at 0°. Hu. 
“1582. T he Effect of? Sulphate on 
the Electromotive Force and Hysteresis of Weston Standard Cells.: W. C: 
Vosburgh and M. Eppley.: (Am. Chem. Soc., J. 46. pp. 104-111, Jan., 
1924.)—The solubility of a finely divided substance is dependent on the 
size of the particles aud it has been thought that standard cells set up 
with mercurous sulphate sufficiently finely divided should have abnor- 
mally high electromotive forces. In order to test this, groups of cells 
_ were set: up in: which the size of the mercurous sulphate varied from about 
240 4 down to 3y. It was found that the e.m-f. of the cells with a very — 
finely grained mercurous sulphate was considerably higher than those 
with the coarser material. For example, cells with the sulphate varying 
from: 64 to 110 showed a difference of 62 microvolts from the standard, 
whereas cells having the mercurous sulphate of a size 3 showed a differ- _ 
ence of 147 microvolts. .It may be claimed that the phenomenon is due 
to hydrolysis. In order to disprove this view some concentration. cells 
were made up in which both electrodes were of mercury and the electrolyte 
was sulphuric acid. The results so obtained were in qualitative agreement 
with the results for the Weston cells. Low hysteresis cannot be taken 
as indicating reliability of a standard in low acid ‘cells. On the other 
hand, a cell with fairly high hysteresis is the more reliable for use as a 
primary standard. When it is more important that cells, should have 
low hysteresis than that their e.m,f. should agree with the areas 


ALTERNATING CURRENTS AND MAGNET ISM. 


1583. Permeameter Small Alternating Magnetic Fields. G. A. 
Kelsall. (Optical Soc. of America, J. and Rev. Sci. Inst. 8. pp. 329-338, 
Feb.,, 1924.)—-The usual method of determining the permeability of a. 
_ material to, small alternating forces is by measuring the inductance of a 
ring specimen by means of an inductance: bridge: avoid thedisadvan- 
tages of this method, an apparatus is devised which is:a special type of 
transformer with a-single-turn secondary. The primary is. wound on a 
Jaminated core, and the secondary consists of a copper shell or box enclosing 
the primary, inthe lower part and with an upper compartment to hold 
ring vr spool.of wire to be tested. The'secondary circuit is completed 
only when. the circular cover or lid is put in place. The inductance of 
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the primary, ‘connected as one arm of an. iriductance bridge, is then meas- 
ured, and the permeability. of the material is calculated from this result. 
Assuming an equivalent parallel-branch: citcuit to. correspond with the 
permeameter circuit; it is shown that Lg, the increase in inductance:of 
the secondary when the:test:core is inserted, is:given by 
— where is: the: permeameter: inductance measured on: 
bridge, Ly is the inductance of the primary with open secondary, and 

L, is the value of L when: no test:core is present. If sho diag 
diameter D, sectional area A, and: the primary of the permeameter has 
N’ turns, then vis ‘shown: that: {LgD109/4N7AK} +1. The 
_ determination of the permeability of rings and of coils of wire on spools 
is illustrated by examples. The magnetising force is expressed by 
H = FI/D, where’ F = 2N(L, —'L)/5L, and I is’ the current flowing in 
the primary. The permeameter can be calibrated at one frequency by 
using a core of compressed iron dust which has a ‘constant Roe ss y 
of 24- 25 over a wide range of 


“1584. Pavamagnetism of Ivon in Potassium. ‘Pitt 
éaiabee (Comptes Rendus, 178. p. 937, March 10, 1924.)—The molecular 
susceptibility, x,,, of ferricyanide of potassium in aqueous solution was 
measured, by the method of change of level, for solutions containing from 
1-127 to 20-27 gm. of salt per 100 gm. of solution. The values found 
for vatied from 1960 x 10-8 to 2268 x 10-8: according to Pascal's 
measurements, the correction for the diamagnetism of the rest of the 
molecule (CN)cKs, amounts to 118 x 10-6. The number of magnetons 
is 11-40 for the concentrated solution, ‘and 10-91 for the most dilute, 
Weiss found from Honda’s results that the solid salt contains 13 rear ; 
the for normal ferric salts is much 26 to 29. 

ataga. 28, pp. 129-140, Dec., 1923.)—The correlations’in the paper are 
based on observations made at the Ebro Observatory, Tortosa, Spain, 
for magnetically quiet days during the period 1914-1918. The character 
of the diurnal and annual variations of the horizontal component indicates 
that only to a certain extent they may be the direct electromagnetic 
effects of the observed corresponding earth currents. There is a strong 
probability that the observed earth currents may be the combined result 
of a varying magnetic field and a varying electric field, as indicated by 
the rate of variation in terrestrial magnetism and atmospheric electricity. 
The correlation between the variations of earth currents and the time- 
gradients of atmospheric potential gradient is found to be higher than 
that for the time gradients of terrestrial both as: regards 
and annual variation [Abstract 121 (1923)}.” 

1586. Normal Distribution of Terrestrial M agnetism over “Siberia in 
B. Weinberg. (Terrest. Magn. 28. pp. 113-123, Dec., 1923.)— 

The “ normal” distribution of the magnetic elements over Siberia for 
1910 is set out in tabular form. The table gives the values of the 
declination, inclination, and horizontal intensity, also the equivalent 
three rectangular components, at points situated at the intersections of | 
a set of parallels of latitude drawn at intervals of 2°, with a set of meridians 
of longitude at intervals of 5°. The data avail- 
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able determinations (published and otherwise) made from 1820 to 1918. 
These: were reduced to 1910 by means of the secular variation already 
"determined by ‘the author. The treatment of the data is described in 
some detail, and was’such as to lead “ normal ’’ distribution,’ in 
which, the influence of ‘‘ local ’’ disturbances is’ practically eliminated and 
in ‘which the ‘‘ regional’ disturbances are much diminished. «An examina- 
tion of the ‘available determinations has revealed ‘gréat smoothness in the 
actual distribution of terrestrial magnetigm over the explored part of 
Siberia, ‘though: ‘certain’ anomalous: areas, specified in the paper; have 


‘Cinematographic Radiography of the Human H cart. ‘Comandon 
and Lomon. (Comptes Rendus, 178. pp. 997-998, March 17, 1924.)— 
ulties of the above are pointed out. Progress in X-ray technique 
has pow 16-181 images per second to be obtained, by methods originally 
used by the authors in 1911, and by use of improved screens of calcium 
tungstate. To obtain a sufficient number of exposures per second, 
secondary. currents of 150-300 milliamps. areneeded. Using 250 milliamps. | 
at 80: kdloyolts, via a Coolidge tube, the first five images obtained were 
clear, but the intensity then falls rapidly and renders the image unreadable, 
After the tube has so been used for 1-2 seconds, the antikathode is pitted 
and volatilised metal is deposited upon the glass walls. It is said a pure 
electron discharge is no longer obtained, and it would appear the bombardin 
électrons no longer reach the solid antikathode, but, only the layer ° 
vaporised metal in front of it. 

By means of varying voltages the cinematographic method has been 
applied to find the optimum voltage to excite best screen fluorescence. 
The intensity | does not appear to vary much between 65-85 kilovolts, but, 
in the region of 100 kilovolts, the intensity becomes rapidly double owing 
to the excitation of the tungsten K radiation, which occurs at 70 kilovolts, 
but does not become intense below 70 kilovoltes. At 100 kilovolts 
fifty images have been obtained in 3 seconds with 150 milliamps., but 
modifications of and screen are to obtain results more 

1588. “Recent Advances in X A. Codd. Rey. 
94. pp. 566-569, April 11, 1924.)—A general ; article upon X-ray technology, 
which contains results obtained by means of a Duddell oscillograph during 
investigations upon the discharge due to transformers and coils. As is 

erally known, these show that only the peak of the voltage curve is 
effective i in produting X radiation. 

The article also deals with interrupters, Dessauers cascade transformer 
tubes, high-tension leads to obviate brush discharge, Pasa 1ethods 
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«1589, Helis ond: in. Silos, Glass. the 
of this to the Permeability, and J, B, Ferguson, 
(Am. Chem. Soc., J. 46..pp..635-639, March, 1924. )--Experimental details 
are given of the determination. of the solubilities,, which are found to be 
for H. in silica glass at 515°, at.445°, 0098 ; He in 
silica glass at 515°, a = 0*0101,; at 445°, a= 0: 0103; Hein Pyrex glass 
at 515°, a =.0:0083, where q,is the number of ¢,c. of gas (under, standard 
conditions) dissolved in 1 c.c. of.glass when,.the saturating pressure is one 

atmosphere, . The comparatively, small. difference in the.solubility of the. 
two, gases does not clear up. the discrepancy. between the observed rates 
of, effusion and)the.rates. expected. from. the respective. densities. according 
to the.law of Graham and Bunseni. Therelation, between temperature and 

1590, of Gases Contact, with Glass. D. ‘i. 
seingtan and F. P. Burt. (Roy. Soc., Proc. 105. pp. 481-488, April 1, 
1924,)—The sorption values for in-contact with fine. glass-wook have 
been measured for a range of pressure from: cm, to atmospheric. 
Initially the glass-wool was cleaned and dried in situ. The gas, was then 
admitted andthe subsequent fall of pressure in’relation to the time deter- 
mined. any given pressure ‘the, result. may, be given in the form 
‘S” == hiwhere s is the volume of gas adsorped.. Theindex m is.a function 
of the pressure, having larger. values. at, higher pressures. ,Experiments 
other 'gases. yield. very similar. values for the index m, Desorption 
experiments, are also described and:for short times after each, pressure 
reduction the quantities desorped.are represented logio C.= logigt +4 
where { is the quantity desorped in any given step at time ¢ after the 
of The desorption — are 
15944: Rate of. ign Di and 
Johnston.) (Am. Chem. Soc.) J.'46. pp. 640+650; March, 1924.) 


absorption of water by rubber was invéstigated. A. weighed sheet. of 


rubber‘ was immersed in water for a‘périod of time; taken out, wiped and 
vreweighed. \'The weight increased rapidlyat first, then more and more 
‘slowly; finally reaching a limiting value. »:The: measurements, of the rate 
of absorptiom:of water by a series of sheets of rubber: have shown that the 
fractional saturation of the sheet as a whole is a function of t/a*, when. ¢ 
is the period of immersion and @ the half thickness of the sheet. The 


. fesults, when ‘properly plotted, all»lie! on»a»single curve. ‘This, fact!is in 


substantial accord with the ‘theory .of ‘diffusion, and the: behaviour of 
‘thicker: sheets;:in) which’ substantial ‘saturation is attained only after, an 


-interval of ‘years, can‘ be predicted! from observation of thin sheets for.a 


period of! weeks. ‘The information is-of ‘importance in the behaviour.of 


-insulation;‘sincée ‘the water ‘content of'a material has a large effect upon 
_its ‘insulating’ properties. sau caw BojoB. 
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- 1592. A Method for Studying the Rapid Absorption of Gases by Liquids, 
P. G. Ledig and E. R. Weaver. (Am. Chem. Soc., J. 46. pp. 650-657, 
March, 1924.)—A simple form of apparatus suitable for the detailed study 
of absorption from small bubbles of gas by liquids is described, and details 
given of thé application of the device to the study of absorption from 
bubbles of carbon dioxide by a solution of sodium hydroxide. A bubble 
of carbon dioxide of known volume is blown beneath mercury and ascends 
itito the’ solution’ of sodium hydroxide, where absorption occurs in a closed 

, Open to the air through a capillary tube only. Contraction of the 
bubble due to absorption produces motion of the thread of solution con- 
tained in the capillary tube; ‘and this motion is recorded photographically. 
It'is shown that the absorption of carbon dioxide by a solution of sodium 
hydroxide comprises three ‘stages. The’ first is characterised very rapid 
absorption at the newly formed liquid-gas interfacé. An equilibrium con- — 
- dition ensues during which the diminished rateof absorption is controlled 
by diffusion of the reagent to the interface and of the reaction product 
away from the interface. The third stage begins when the diluting gas, 

eg. air; invariably present in the bubble, starts to' diminish the rate of 
diffusion of ‘carbon dioxide to the interface.“ Particulars are given of 
an investigation of possible effects due to variation of concentration and 
viscosity of the solution, and the presence of an inext Bas, upon the 
pp. 496-497, ‘Dec. 14,'1923.' Paper read before the Am. Assoc: for 
Advancement’ of Science, Dec., 1922.)—-From the results of experiments 
on Siliea gelit is ‘concluded that there are fouf different types of adsorption 
from solution ; ‘ (1) ‘Chemical adsorption, which follows the mass law ; 


(2) exchange adsorption, in which one ‘ion is adsorbed at the expense ‘of 


replacing “an equivalent amount of a second ‘ion; (3) partition ratio 
adsorption, which the adsorption obeys ‘Henry's law, and (4) electronic 
adsorption, in which the adsorbed material seems to be held by a ey 


Pp. 270-281, March 1, 1924.)—Chemical analysis of successive layers, as 
‘a'méans ‘of obtaining the necessary data forthe calculation of coefficients 
of diffusion, yields on the whole’ lower results than:are obtained*‘by. the 
‘indicator method. The results with NaCl are similar to those. of Oholm 
'(Z; phys. Chem. °50.' 309, 1905 and Nobel Institute, vol. 2:.no. 
‘Stiles’ and ‘Adair's explanation ‘(Biochem Journ.) 15. 620-628, 1921) that 
the indicator method reveals the more rapid travel of free ions'as oe 


owith: that ‘of total walt is confirmed by. measu 


“11598. Blictrivally. Wires’ ‘High ‘Smith. 
(Nat. Acdd. Sci., Proc..10. pp..4+5, and Irion have 
‘reported, the ipresence of helium in tubes in which tungsten has been 
‘electrically exploded [Abstract 94 (1923)].. As. there is some doubt as 
the origin of the ‘helium in these experiments 
“itiis occluded,:or produced by the disintegration of the: tungsten). the 
“present work was undertaken. The wires were in.an 
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high:vacuum, and in general the tubes,» after the explosion,’ were non- 
conducting ‘up ‘to voltages: of 60,000, the highest. used: In cases: where 
a discharge could be passed there was no trace of helium: Recertorael 
| 1596 Light Filter Son the Detestian of L.W. ‘McCay. 
Chem. Soc.,.J. 45. 2958, Dec. 1923.)-—For, cutting off. sodium 
light, etc.,,am order to allow of the detection of. potassium, use may, be 
made of a solution of 310 of crystallised chrome alum in I litre of water, 
the solution being placed in bottles,of square prismatic form closed-with | 
wooden :stoppers. This solution absorbs:.completely not..only sodium 
light, but also that. of lithium, strontium; calcium,-and barium; rubidium 
and cesium flames: are visible rarely 
in finding (Zeits: phys. Chem. 80.235, 1912),an extremely faint line.spectrum 
in the ultraviolet. up to 238 mjz, on the slow oxidation of white phosphorus. 
The.author now fifids this to of-narrow bands, This: is 
traced to emission from ‘The: formation: of POs: is visible: under 
the micfoscope. | Jonisation phenomena are’ the-energy 
“1598. Finkle; H. Deeper, and 
(Am. Chem: Soc.; J. 45.(pp.. 2780+2788, Dec., 1923.) 
~The ‘present. condition of the theory.:of-emulsification is: outlined; the 
types and relative stabilities of emulsions formed with the aid of various 
soaps being explained by means of’ the theory of:orientation ‘of the soap 
molecules in the interface. _The curvature: of:the film of soap adsorbed 
at the interface is ‘more convex towards:the water, yielding more stable 
emulsions of the oil-enclosed type; the larger the:metallic atom: in the 
soap. As'the number of hydrocarbon chains:attached to a single metallic 
atom increases (with the valency of the métal) the curvature is reversed, 
becoming strongly, convex towards the oil phase:with soaps of the tervalent 
metals, aluminium iron;: which: yield most stable emulsions’ of 
water-and oil. »Experimental data:on; the type andi rélative stabilities 
of emulsions of: various liquids with water show=that the transition from 
the most stable oil-enclosed’ to‘ the most stable water-enclosed. emulsion 
for both stearates and oleates follows,the order':: Cesium, potassium, 
sodium, calcium, silver; magnesium; zinc; aluminium, iron ; order 
is m>accord with the: ‘valencies and atomic’ diameters of the metals; as 
interpretated by. the:orientation theory. It is suggested that: the type 
of enzulsion :produced: by a solid powder is!determined bythe angle ‘of 
contact: of: the interface: with the solid. Im order that the powder'may 
remain in the interface the angle must be ¢inite;.and unless the angle’ is 
90°, the interface will be on one side or the other of the points of contact 


1599. of ‘Chlorine. vinta theie! 
Dissociation of Chlorine. |» Ki: Wohl.:. (Zeits:: Elektrochem: 


pp. 36-46, Jan., 1924.)—The values of the heat of dissociation»of' chlorine 
| VOL. XXVII.—A. —1924. 
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determined by: different: methods by Pier (118, 000.cak: at constant volume); 
Trautz (70,000), and v. Wartenberg and Henglein (54,000) differ widely, 
The author makes use of the method of Pier and of Pier’s later improvement 
of his/membrane bomb: manometer. Like: v.: Schmidt: (dissertation, 
Berlin, 1921), he determines the explosive pressure of HCl mixtures, — 
dedueirig. the temperature of the explosion from the maximum. pressure 
and the heat-capacity of the mixture. As jinert gas to. mitigate:'the 
explosion, he uses*ah excess of chlorine. The bomb of 10 litres capacity 
was enamelled inside to minimise the adsorption of' HCl vapours by the 
walls!’ ‘The ‘membrane ‘is a corrugated ‘steel disc between steel rings, — 
6om.in diameter. ‘The heat lossesare relatively low when the temperatures 
are high} and did not exceed 0»3%. Each observation gives an equation 
‘with ‘two unknown quantities, the molecular heat! HCl and the heat 
capacity of the dissociating chlorine at the temperature of the explosion. 
The mean molecular heat of chlorine Cmq, at constant volume between 
291° and’ 1335° C: abs:.is found»to be 6*83 cal:;-the heat of formatidn of 
HCl at ordinary temperature being: Up to 2000° 
the variation of Cmej, is: given by: (Eq +, 291), 
where Eis the energy of the atomic oscillation in the Cl molecule; E 
calculated as an Einstein ‘function being By: = 902. 
tion of chlorine at absolute zero is 57,000 + 2000 

ver PartIl, Dissociation: of Hydrogen (bid. pp: 49-62, 1924).The 
heat of dissociation of hydrogen lies, according to: Franck {Abstract 648 
(1920) and later experiments], between 80,000 and 100,000 cal. (method of 
impact >ionisation)..: Langmuir (heat conductivity of hydrogen ‘at high 
tétiperature) found: 84,000 cal., but had to make certain assumptioris 
in’ his experiments ‘with tungsten lamps. The author uses the method 
described: in: Part 1, exploding in this case chlorine with an excess of 
hydrogen, this being preferable to. H O explosions dn account of the high 
molecular heat of water-vapour. HCl having a low specific heat-may. also 
beé.added: tothe! mixture.’ Oscillations appear in the» pressure curve of 
the hydrogen mixtures above 2000° ; above 2530° their amplitudes betame 
great owing to; thei development of a detonation wave. When HCl was 
added’to the mixture, the oscillations were less marked: Each experiment 
gives-an! equation with: four unknown’ quantities Cmyc; (the -heat 
iconsumed’in dissociating HC] and in dissociating the hydrogen arid chlorine 
amolecules into:theit atoms); Dy} the final values have to. be 
‘For the range’) T = tor: 2580°. is 
(By 291); where By = 34203) ‘is: practically zero. 
the: analogous: formula: for Cmy;,. 5840}: this value: is applicable 
above: i1000° ‘lower temperatures::the: disregard of the decrease! in 
the» heat: of tion: becomes’ noticeable. heat of dissociation of 
thydrogen! :at abseszero: is Up) = :95,000:; at: value is given . by 
0-998T Eq, + 2000 Answiéw> of. the uncertainty 
‘of the chemical: constant of monatomic hydrogen the heat:of dissociation 
may? lie: the limits. 000: and’ cal. 
hid 1600., pees of- Crystals aa their. Forms. Yamada. 
(Phys, Zeits. 25. pp. 52-56, Feb. 1, 1924.)—This is a supplement to the 
author's previous paper on the subject [see Abstract 336 (1924)], and goes — 
more closely into the method of calculation of the surface energy of inclined 
‘surfaces in crystals: The mathematical difficulties involved:in the problem 
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are show? again to be in linear relation to the respective atomic v 


gtoups of salts afid of crystals (cubic, face-centred, and. space- 


The Shapes Arising from: Crystals: with Curve ‘Surfaces after 
Etching ‘R. Gross, F. Koref, and: K. Moers. : (Zeits. | Physik, 22.5. 
917-821, 1924.)-Préevious work by Becke,: Johnson, Schnorr, and 
, is first referred to, these authors having described dissolution . 
atid growth phenomena on plane-surfaced crystals, and established thereby 
that a definite velocity exists for each crystal and is capable of measure: 
merit. Gtoss then applied the method to‘crystals ‘possessittg curved sur+ 
faces and obtained similar results.. He then showed that from given 
physical conditions the shape which the crystal would assume during the 
solation ‘process cotild be theoretically constructed. The remafitable 
result was deduced that the contvur Of coricave crystals is: formed of 
stirface eléments having the least velocity of growth, while convex crystals 
ate generated by the most rapid. The relationships were established: for 
gypsum [Zeits. f. Krist: 57, 146,.1922): The present investigation seeks 
to afford support to the Gross construction methods and consequences by 
a study of metallic ctystals. For this purpose a tungsten thread was 
étched and the sutfates exariined by a combination of Réntgenometric 


$602. Osmotic of Large. M Woight. 
E. ‘atid H. Hammarsten, (Arkiv f. Kem. Mint. 0. Geologie, Stockholm, 
8. No. 27. pp. 1-16, 1923. In Germati.)+-The investigation: deals with 
some compounds of physiological interest which show an-.osmotic anomaly 
of the same type as Congo red, which gives a normal osmotic pressure in 
Spite of stfong electtolytic dissociation. Thus. in one of the cases studied 
the osmotic pressure was about half the value caleulated from conductivity 
as compared with we for red, and 


30. pp. 5-12, 1924. Paper read before: the Deut; Bunsen 
Gesell., May, 1923,)—-According to Kopp, the molecular volumes 


of organic liqttids at their boiling-points are. approximately equal. to. the 


sums of the atomic volumes of their constituents. To.obtain corre- 


: sponding states, cfvstals should be compared at absolute zero. _ But the 


tatio - molecular’ heat/expansion coefficient is, actording to, Griineisen 
{Abstract 1105 (1918)}, for most solids fairly constant so that comparison 


at ordinaty termperatures is permissible. For gfoups of compounds of the 


‘same crystal structuté regularities as to molecular volume have been 
pointed out by Grimm, Biltz, and the author [Abstract 2149 (1922)}. The 


author extends these considerations with respect to. the ions. When 
the moleculat volumes of the alkali chlorides are plotted against those of 


their sulphates and other salts, linear relations ate found, provided. the 
substances have similar crystal strictures... The ions must therefore be 
of constant size, dependent upon . their ‘sequerice in the periodic table. 
If unit volumes are arbitrafily assigned to thé sizes of the ions of lithium 
and chlorine, then the sizes of the ions of the other alkali metals and 
halogeri ion$ cah be deduced from the linear relations, and these yajues 


of the elements in the free state. These atguments are applied to v 


thombié, tiionoelitic, etc.); There are deviations ftom the 
magnestittn, for instance, stands closér to zinc and cadimsinns imt 
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than to the metals of the alkaline earths, The author’s periodic:table of 
the elementary ions consists of 7 vertical columns and, 6,horizontal rows. 
The columns show the natural families, the inert gases being in the fourth 
column. In the:rows the ions are arranged in the sequence of their atomic 
numbers ; all the ions of a row have the same number of negative electrons 
but the positive charges increase from left to right. . Thus the second row 


1604. Solid A. Westgren and G. ‘Phragmén. 
enidtnires 113. pp. 122-124, Jan. 26, 1924.)—The view that atoms of similar 
kind ‘replace each other in a common lattice.was confirmed in 1917. by 
Vegard, who showed that, in alkali halides forming mixed crystals, the 
lattice dimensions of the latter lay between those of pure components. _ 

By making use of a precision camera:to,measure the angles of the most 
deviated interferences from an illuminated crystal powder, the authors 
have examined a high-carbon steel, quenched in water from 1 100° and 
containing mainly austenite (a solid solution of carbon in y-iron), and also 
a low-carbon steel quenched at 750° and consisting of a mixture of 
_ martensite (a-iron and carbon) and austenite, The most, important 

feature’shown by the plate is that the lines corresponding with the y-iron 
have ‘not 'the same position in the two photograms; there. being thus a 
difference between the lattice dimensions. The face-centred elementary 
cube of the steel quenched at 1100° has the edge 3-629. A., whereas the 
_ corresponding value for the other steel is only 3-601,A... This change in 
the dimensions is scarcely explainable..except by the difference in the 
catbon ‘contents ‘of the two austenitic phases, and, the increase.in size 
-of the lattice with the proportion of carbon, in spite of the smallness of 
the carbon. atoms in comparison with the iron atoms, indicates that in 
this case the solid solution is not'formed by simple substitution, . Calcu- 
lation of the density of a homogeneous austenitic manganese steel on the 
assumption that the lattice is formed only by iron and manganese atoms 
between which the carbon atoms are distributed uniformly gives a. result 
ber exact agreement with the experimental velues:. © 
~ The copper lattice is not changed in type by the disselation in. the 
‘metal of less than 8 %, of aluminium, but it increases in size with rising 
‘content of aluminium. With these alloys the experimental values for 
‘the densities lie on the density curve calculated from. the lattice dimen- 
‘sions on the assumption that three copper atoms in the lattice are replaced 
_ by two aluminium atoms, but it is still not understood how this unusual 

form of substitution can be brought into accord with the cubic symmetry 
of the atomic arrangement.. The groups of atoms present in the elemen- 
tary ctibe of the series of solutions, examined correspond very nearly 
with the formule, CuggAlyg, CuggAlog, and Cug7Ales.. . Zinc- 
copper alloys appear to be formed by simple anhatisntion: of an atom of 


1605. of Cutie tua: D. Garrison. 
0: ‘Phys: Chem, 28. pp. 279-284, March, 1924.)—This is a continuation 
‘of the work’ referred to in Abstract 1325 (1924)... The conductivity of 
a suspension of cuprous oxide in pure water is not influenced by white 
light.’ It was found that conductivity of'a suspension of copper coated 
“with a thin layer of cuprous is The 
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Basch and. M.:F. Sayre..,, (Mech. Engineering, 46. pp. 199-201; 
201+205, March, 1924,)—The corrosion of various alloys of 
containing copper, manganese, zinc, magnesium, iron, silicon and nickel, 
was: investigated... The.alloys were rolled, sand. cast, and die cast, 
in some cases they were -heat-treated. The alloys were,exposed to ‘salt 
spray jin a specially designed. apparatus and were weighed at, intervals 
of three or four days. The rate of corrosion was judged by four gieuph 
Appearance, gain in weight, depth of corrosion and percentage loss 
strength. The results showed that high tensile strength alloys were nc 
the:most resistant. to corrosion, but that silicon alloys with a ihe ed 


1607. On. Teo ‘Attempts to Replace the Theory of Ions by a Th B Se 


om. the, Molecular State of Water. V. Auger. (Comptes Rendus, 178. 


pp: 330-332, Jan. 14, 1924.)—-The author maintains that the views of 
Armstrong (ibid. 176,.p. 1892, 1923).and.of Kling and Lassieur [Abstract 
339 (1924)} are.not in accord with the laws of chemical equilibrium. He 
also criticises their views on the ground that they cover.a Smaller range 


1608. The ‘Activity I ons in Ditute Solutions. J. 


| Brénsted and V..K,la Mer. (Am. Chem, Soc., J. 46, pp. 555-573, 


March, 1924.)-—The osmotic and activity coefficients for a salt in a solution | 
of mixed. sohiillecien of differing valency types ; are given by 
where: 4 and: osmotic and activity 24, are of 
the ions of the salt, «is the “ ionic strength.’ of the'solution, a is a constant 
involving the temperature and the dielectric nature of the solvent. These 
thermodynamically correlated expressions are deduced from. previous 
work Abstract 230 (1922)] by introducing the. conception of ionic 
strength’ and assuming that the coefficients in very dilute solutions 
are determined solely by electrostatic forces. , These relations, which 
are partly ' empirical, may be extended @ more concentrated solutions, 


giving results in good agreement: with the. theoretical considerations of 
Debye and Hiickel. Experimental verification is obtained by measuring 


the change of solubility of sparingly soluble electrolytes (chiefly complex 
ammoniacal compounds) for a range of concentrations from 0-02 M to 
000005 M:' The data obtained confirm the. by the 


43. pp. 351-368 ; Disc., 368-370, 1923.)-The method of chromising iron 
consisted of packing the material to be treated into a mixture of alumina 
and chromium. The mixture contained 45°, alumina, and 55 % chromium 
‘by weight, and was packed into am iron tube and then heated to 1300° 
to 1400° C. in-hydrogen, in vacuum or in ‘some.neutral atmosphere. The 


time of heating depended upon the. and of 
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chromitim desired. The quantities of chromiim taken up were deter- 
minéd by weighing the iron before and after chromising, the: heating 
Ra continued for 3 hours. The samples were $ X 4 x } to $ in. three 

ples used for éach run. ‘The gain in weight amounted to a¥’ttfuch 
as 4:5 % in 3 hours at 1950°C., the chirothium: penétrating'fo a depth df 
0'$82 mm. It was shown that chroriised ‘iron was ektremely resistatit 


to corrosion, especially when used as turbine buckets: After a year . 


of Service side by side, att anchtomised ‘nickel steel bucket had its edge 
etitirely corroded and eroded away, and the face badly corroded, whereas 
the chromised ‘bucket ‘was in perfect condition: The effects of heat 


4610. of R Rate of Cooling oh the Composition of Metals 


dnd Alloys. R.C. Reader. (Inst. of Metals,’ J. 30; 105+109 ; Corres: 
109-113, 1923.)—The author in his introductory remarks lays stress upon 
the great importance of the subject, and notes the serious attention how 
being given to it by metallurgists. It is recognised that the cooling rate 
of an alloy may determine both its physical’and mechanical properties: 
Reference is made to previous work of the author in which it was shown 
that the useful mechanical properties of 10 % aluminiunt copper’ alloys 
are adversely affected by a slow rate of cooling. The present notes deal 
with the numerical values obtained, showing the effect upon density and 
éortiposition throughout the mass of metals and alloys due to different 
rates of solidification. The results are divided into two parts, namely : 

(1). Effect of rate of cooling on density, and (2) effect of rate of cooling on 


composition throughout the mass. The pure metals tested included tit, 


lead, zinc, and aluminium and the results obtained indicate that their 
densities are not affected by rate of solidification, if poured within a suitable 
range of temperature. The alloys chosen were binary ones of aluminium, 
zinc, and tin, respectively with copper. The conclusions reached from 
the results of the tests were that those alloys which solidify at a constant 
temperature are not affected as regards density by the rate at which they 
solidify. Alloys which solidify over'a range of temperature give a lower 
‘density in the interior of the bar, when chill cast; while other alloys ate 
not so affected. Alloys which solidify through a range of temperature 
are inversely segregated on rapid solidification—that is, arte richer on the 
‘outside “inthe component of the ‘lower melting-point and richer in the 


‘Centté in the higher melting-Point component, while the alloys. which — 


solidify at a constant ‘temperatute are homogeneous throughout. The 


‘discussion to this paper indicated a — of the 


5. pp. 328-333, 1924.)—Although’ the pressute telationships, which 
occur during the plastic deformation of single crystals have been repeatedly 
‘discussed, the author finds a fresh viewpoint in the light of a tecent’paper 
by Siebel [see Abstract 681 (1924)}. The plastic extension of a crystal 
eeds by a bending-slip along the important crystallographic planes 
[see Abstract 991 (1923)}, and an experimental substance has been chosen 
of a citcular cylindrical crystal which only suffers slip along a range. of 
surfaces whereby it’ passes into flat bands through the extefision: | On 
‘the assumption that at the beginning — extension the — in the 
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slip surface remains constant in the/direction of slip during the) whole 
course of: the extension; ‘the equation of the extension: curve. hasbeen 
derived: From the calculated decrease of load it follows that the rigidity 
of polycrystalline test pieces cannot be explained by the different, orienta- 
tion ‘of the single grains during the éxtension;:» ‘It then follows,; from, the 
study 'of the actual and theoretical curves, that the: assumption of a constant 
slip friction is not justified. The crystal exhibits considerable. internal 
A. Skrabal.) '(Zeits.. Elektrochem: pp 109-124, 1924.)— 
Continuation of previous researches by:the author (ibid; 28..pp. 224-244, 
1922),;: now! joined by ‘Rieder, on the reduction. of iodate solution by 
meays of: sulphurous acid (the Landolt reaction) and the: acceleration 
of this reaction by the. presence of other halogen compounds, especially 
chlorides and bromides. The total result of the reaction may be expressed 
by the ‘equation 103 that is ‘to ‘say, the 
prodiitts ‘are iodide and ‘sulphuric’ acid. ‘In the'presence of Br’ or Cl’, 
however; there are altogether seven ‘simultaneous ‘reactions proceeding 
‘at different rates which the author attempts to determine. He refutes 
the criticism of Dhar, agrees on the whole’ with Dushman, and assumes in 
his discussion; on the lines of Arrhenius and Bodenstein, of the general 
kinetics thatthe constant &’ of the velocity of reaction consists of two 
terms, K strongly dependent upon temperature, and the kinetic term 
proper k, varying but little with temperature. Chemical reactions follow 
a definite time law over only limited ranges of concentration and velocity. 
‘When sodium chloride and potassium! bromide are added, they have also 
a slight retarding (not accelerating) ‘effect like all neutral salts, or, as the 
author prefers to say, like all strong electrolytes; this he tests by experi- 
ments with sodium nitrate. But the accelerating effect of Br‘ is enormous, 
¢hat> of Cl’much less marked; the effect of the addition of I’ may: be 
either ‘accélerating or retarding. H. Wastl’s suggestion, that the resulting 
SOf ‘take part in the reaction according ‘to the mass ‘law, is criticised ; 
the. mass law is not applicable, but the SO, i ions act. by catching H.:ions 
and forming HSQ,. When, Wastl in biological experiments concerning 
the influence of organic catalysts on the Landolt reaction further objects 
that owing to.‘ ionic antagonism ”’ the combined accelerating effect of two 
catalysts is not equal to the sum of the single effects, that is, of course, 
in accord with general. kinetic principles ; organic reactions may, moreover, 
be highly complex, The author’s tables.of constants are only to apply 
to. conditions far remote. from. equilibrium .conditions. The general 
kinetics of the reduction: of halogenate are: given by 


where X bei me same or group Cl, 


the Rate. of of M 
with Pressure and Temperature. H. Mache. Experiments by A. Nage 
(Akad..Wiss, Wien, Ber. 132, 2a, No,-5-6. pp. 215-231, 1924.)--The author 


supports the. theory: due to himself and L,-Flamm [Abstract 690, (1918)}, 


by examining the data which Nagel [Abstract (1908); Mitt. iiber. 
Forsch, A 1907} obtained, with a spherical. of. 
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‘provided’ having a flat spring indicator and with a: photographic film 
travelling at 3 m. /sec., so that the diagram attained a length of 92:mm. 
In'the one case, for which fuller particulars are given, the mixture saturated 
with water vapour contained 21-4% of hydrogen at am initial pressure 
of atmos. abs: and 288° K:; the:maximum pressure rose to 18-228 
‘atmos. and the temperature to 2350° K. ; the'scale of abscissa was 1 mm., 
‘equal to‘ 0003127 sec. ; the pressure rose first slowly and then rapidly 
to its maximum:' The initial pressure was varied between 0-5 and 2:5 
atmos. ; the other conditions changed but little. Ignition was effected at 
the centre of the sphere to avoid catalytic effects of the wall. The pressure 
observed is corrected by means of the mixture ratio, the heat of combustion 
and the value for the specific heat of the combustion ‘products whieh Pier 
found“in expériments with a bomb of: the same size: In their. formula 
Mallard’'and Je Chatelier had assumed that the rate ¢’ with: which an 
‘area of combustion advances with respect to the unburnt mixture depends 
upon the volume of gas that the quantity of heat W coming from that area 
‘can raise to the ignition temperature per second, and that this heat:current 
is independent of'the initial temperature, In view of Cassel's observation 
(Ann. d.. Physik, 51. p..685, 1916), that the rapid rise to the high tempera- 
ture of combustion only sets in at temperatures considerably above.the 
ignition temperature, the author submits that W. cannot, be taken as 
constant.: Calculating also yy, the mass of gas mixture burnt per sq. cm. 
‘of combustion area per second, he deduces that y increases as the tempera- 
ture‘rises to about: 100° C., but remains fairly constant afterwards. But 
yy changes much with the pressure, since yp = y, p”. At the maximum 
pressure observed of 17-5 atmos. y had the value 5:69; the maximum 
value of ”, i.e. 1-36, had then already been passed and had diminished 
tom == 1-27. It would thus appear that at very high pressures ¥ becomes 
proportional to the pressure and c’ becomes constant. . Since c’ depends 
also upon the density variation it is less valuable as a criterion than y. 
For that reason the -Gouy-Michelson method is not suitable for, highly- 
explosive’ gases, as Ubbelohde and Koelliker showed in 1916; to avoid 
striking back of the flame, high rate of fed hen bo 
and turbulence sets ins 


“4614. The Electrometric Method of and A thalinity. 
w. T. Bovie. ‘(Optical Soc. of America, J. and Rev. Sci) Inst. 8.'pp. 149- 
168, Jan., 1924.)—-The author gives a brief résumé of the’ significance 
of determinations of hydrogen-ion concentration, ‘and discusses the tech- 
fique of the électrometric method, with especial reference to the’ various 
electrodes which can be employed. ‘The author described a direct reading 
and direct recording potentiometer which he has devised for the measure- 
ment of PH values. This employs'a semi-logarithmic and electro- 
Oxidation in Presence of Salts of Cerium. A.K.Goard and E. K. Rideal. 
(Roy. ‘Soe, Proc, 105. pp. 135-148, Feb. 1, 1924. )—An electrode of 
special type is-described which allows of the comparison of the potentials 
‘of certain substances behaving irreversibly towards'the platinum electrode. 
‘By its means the action of cerous salts in effecting the induced oxidation 
of-potassium arsenite, and the catalytic oxidation of five reducing sugars, 
have|been investigated from the oxidation. potential. 
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In the former case the potentials, ‘in order of increasing oxygen pressure, 

follow’ the series: Cerous salt (inductor); arsenite (acceptor), equilibrium. 
mixture, perceric salt, and in the latter case the series: Reducing sugar, 
cerous Salt, perceric salt, these ‘in with 


1616. Catalytic and Induced Reactions. Part Il. Catalytic and Induced 
Oxidation ‘tn the Présence of Iron Salts. A. K. Goard.and.E. K, Rideal, 
(Roy. Soc., Proc. 105. pp. 148-164, Feb. 1, 1924,)—So-called Schénbein’s 
reaction, that is, the separation of iodine from potassium iodide solution 
in presence of hydrogen peroxide and a ferrous salt, is shown, on investi- 
gation from the standpoint of oxidation. potential, to depend on, the. 
intermediate formation of an iron peroxide by the action of hydrogen — 
peroxide.on the ferrous salt. The decomposition.of this, peroxide has 
been followed by means of potential measurements and is found to obey. 
a monomolecular law ; that, it. has, the 


1617. Determination of Hydrogen-Ion Concentration by. a Spectro-Photo- 
Method, and Absorption Spectra of Certain Indicators, Ws Ra 
Brode. (Am.Chem. Soc., J. 46: pp. 581-596, March, 1924. )—~In the study 
of the absorption spectra of dyes and other coloured organic substances 
in aqueous solution, it is necessary to know the hydrogen-ion concentration, 
which affects the shape and intensity of the absorption band... In.order 
to obviate the. necessity for a colorimeter or other special apparatus, a 
spectro-photometric method is suggested which requires no. opperatns 
other than that used for measuring the absorption band... 

is found that change in the hydrogen-ion concentration. a. dye 
seluticit is accompanied by gradual change, not of the wave-length, but 
of ‘the height, of the absorption band. Similarly, the absorption bands 
of indicators do not change in wave-length with alteration in hydrogen- 
ion concentration but vary in intensity, while, in most cases, another band 
proceeds in the opposite direction at the same time. | If epiratacbaoocsoips 
of indicator is the same in all solutions, the hydrogen-ion concentration o 
an unknown solution may be determined by comparison of the height of 
its absorption band with those obtained from solutions of known hydrogen- 


. ion concentrations.’ Any absorption due to the colour of the original solu- 


(Optical. Soc. of America, J. and Rev. Sci. Inst..7. pp. 1235-1244, Dec,, 
1923,)+-In ‘a concentration cell with one constant and ne variable elec- 
trode the e.m.f. is connected by a linear relation with log; (1/C), where 
C is the hydrogen-ion concentration of the solution bathing the variable 
electrode. The ‘rate of variation of the e.m:f; with log,9(1/C) depends 
on the temperature, and. a potentiometer method is here. described in 
which the.sliding contact is arranged to: read. off. the hydrogen..ien con; 
centration directly, and without using a separate scale for every tempera- 
ture... Two. forms are described. In one a galvanometer, in the other 
a quadrant, electrometer, is used as the null.instrument. The latter has 
the advantage. that the cell is always an open can 
be made of-amy convenient smallness. ... . & 
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The’ sliding contact may be set at the hydrogen-ion , concentration 
“ the equivalent point in an electrometric titration, and alkali or, acid 
added till the electrometer deflection is zero, This gives always a more — 
rapid; ‘and: usually also a more precise indicator of ratio than the 
most elaborate of colour methods. GLAS, 


1619. A New Method for the Determination of the Potential of the Alkali 
G. Triimpler.  (Zeits’ Elektrochem. 30. pp. 108-109, March, 
1924.)—It'is found that the potential of an alkalj or alkaline earth metal 
may be measured against an aqueous solution if the metal is surrounded 
with a protective electrolyte, 4.e. a layer of a solid salt of the metal in 

juestion. | In the case of sodiym, Thiiringer glass was found to be a suitable 
material, and gave'a value for the potential of the sodium of 2-72 volts, 
which agrees with the value derived by indirect methods. Experiments 
show ‘that the glass behaves towards a saturated solution of sodium 
chloride practically as a sodium electrode. Further work is in progress 
using sodium chloride in place of the glass. et TB WRG) 


1620. Critical Potentials of Hydrogen in Presence of Nickel Catalyst. - 
x W. Gauger. (Am. Chem, Soc., J. 46. pp. 674-680, March, 1924.)— 
In order to obtain information on the nature of the adsorption of hydrogen 
_ by niekel, the ionisation and resonance potentials of hydrogen adsorbed 
on a nickel surface have been investigated. The method used involves 
the generation of radiation by electronic bombardment of the substance, 
impact of this radiation on a platinum plate producing a photoelectric 
current, ‘which is studied as a function of the accelerating potentials 
applied to the electron caysing the radiation. Discontinuity in the rate 
of inéréase of the photoelectric current is interpreted as an indication of 
the excitation of characteristic radiation. Seven critical potentials of 
hydrogen inthe presence of nickel catalyst are determined in this way, 
four being attributed to the atom, two to the molecule, and one to the 
nickel-hydrogen complex. The results are regarded as indicative of the 

H. P. 


(Am. Blectrochem. Soc., Trans. 43. pp. 79-86; Disc., 86-88, 1923.)— - 
The author has extended his previous work on the use of the air electrode 
in eléctro-titration in the presence of strong oxidising agents [see Abstract 
593 (1923))]. Mixtures of chromate and dichromate may be analysed in 
this manner. : ‘The method does not give an exact measurement of hydro- 
gen-ion concentration, but is useful in relative determinations. sees 

4622. in the Fores a “Metal Plate 
Solution on being Suddenly Brought into Contact. R. D. Kleeman and 
RH. Bennett. (Phys. Rev. 22. pp. 629-632, Dec. , 1923.)—Experiments 
are deserihed on various metals and solutions in which the e.m.f, develop- 
ment with time between a plate of metal immersed in a solution and another 
plate of the same metal introduced suddenly into the solution is noted. 

The results indicate that the process of establishing a p.d. between a metal 
plate and a solution possesses marked ‘the 
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transition layer of the em. ‘(See 


1623, Potentials of. H-O Electrodes. E, 
Koldaewa. (Zeits. Elektrochem, 30, pp. 83-86, Feb., 1924 )--The authors 
place the platinised platinum electrode in a glass cell which contains 
sulphuric acid and iy joined to a calomel electrode. The potential:ofthe 
H electrode having been determined, the poison, also dissolved in sulpharie 
acid, is then introduced into the cell through a pipette. All the poisons 
the most, HS. the least), but the potentials recovered in the course 
of several. hours, most quickly with arsenious. acid. The potentials of 
oxygen electrodes in caustic potash were similarly; and even mote strongly, 
reduced by the poisons, but there was hardly any recovery. The effects 
are ascribed to the formation of compounds (not only hydrides and oxides), 
which are further to be investigated. . Attention is drawn to the’ similar 
work of Sieverts and Liieg [Zeits. Anorg. Chem. 126. p. 193 (1923)] and to 
the poisonous effects of KCN on the catalytic oxidation of PO,H3 by 
means PdClo, in which is as by A. N, | 

1624. The I Gelatin th the Beabsforence of Hydro= 
chloric Acid. W.G. France and W. H; Moran. (Am. Chem. Soc., J. 
46. pp. 19-30, Jan., 1924. )—The| transference numbers for 0-1M and 
0-01 hydrochloric acid. are found to/be changed by the addition of 


' gelatin, which reduces the effective hydrogen-ion concentration and also 


alters the conductivity. These facts considered in conjunction with the 
value of the boundary potentials apparently substantiate the theory that 
gelatin reacts with acids to form~an- adsorption complex, or additive 
chemical compound which dissociates as such, the hydrogen ion of the 
acid losing its identity. Similarly, with a ‘base the hydroxyl ion would 
lose its inves while! ea should have no action on a neutral salt. — 
BWC: 


1625. Transference Numbers and I onic Complexity 
Solutions. G. W. Davies and ‘Li J. Hudieston. . (Chem. Soc.; J. 126. 
pp. 260-268; Jan., 1924.)—Determinations of transport’ ‘nimibers in solu- 
tions of hydrofinoric acid; ranging from'0+016 ‘to 2«3 N show a-uniform 
increase of the transport number of the anion from 0+13 to +338 as the 
concentration increases, Pick’s assumption of the formation of a complex 
ion, HF,, being thus confirmed. The equilibrium constant of the reaction} 
HF + F = HF, is found to be K, = 4-7); and the approximate value,76, 
is derived for the mobility of the hydrofluoridion. The concentrations of 
the three ions over the above range of concentration of the acid’ have been 

1626, Bloctvolytie Precipitates. (Comptes 
Rendvs, 178. pp, 934+036, March 10, 1924.)—-On subjection of an insoluble 
substance, holding absorbed a soluble substance, to the action of an electric. 
current, the absorbed substance passes completely into. solution: and 
migrates towards the electrode of opposite sign to that which it itself 
bears. . This phenomenon may be applied: to the purification of precipitates 
from entrained salta. Thus, precipitated’ maybe 
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freed from chromic acid; permanganic acid, sulphuric acid, lime or baryta, 
- and ferric’ oxide from chromic acid. The method is, however, applicable 
only to precipitates which are completely insoluble, slightly soluble 
précipitates, such as barium sulphate, undergoing gradual dissociation and 
— influence of the current, H. P. 


1627. Cartibn Furnaces. M. M. Austin. 

and Engin. Chem: 16. pp. 156-157, Feb., 1924.)—Two types of granular 
carbon furnaces are described which are adapted for laboratory use at 
temperatures of 1600° to 1700° C. In a vertical type as shown in the dia- 
gtam,an enclosure 10 cm. in diameter and 15 cm. deep is heated uniformly 
by a current of 200 to 400 amps. at 30 to 70 volts. ‘The lower electrode 
is bricked in as shown, leaving a central cylindrical opening 22-3 cm. in 
diameter and. 35-5 cm. deep. The wood former is put in place making | 
sure that it is centrally placed with respect to the depression cut in the | 
lower electrode and a layer of very stiff alundum is rammed in about it 


toa depth of 25-5cm. This. cement can be put in so dry that the former 

can be removed immediately and the top and bottom of the lining shaped 
as: coda teeta ‘The furnace is then dried as thoroughly as possible and the 
inner tube, resister: material (consisting of carbon), and iron ring are 
inserted. . Small amounts of the resister material should be filled at one 
time and worked down with a small rod. The inner tube must be centred 
so"as to give a uniform section of carbon about it. A refractory support 
enables the crucible to be placed in the zone of maximum acme nege a9 
second: type, which is described, is of a horizontal design. J. N. sit 


1628. Electrolytic Separation of Silver, Copper, and Bismuth by Graded 
Potentials. A: Lassieur. (Comptes Rendus, 178. pp. 847~849, March 3, 
1924.)—-The ‘separation of these metals has been effected in the Kling- 
Lassieur' apparatus, following the procedure described in Abstract 1047 
(1924). Silver and copper can be separated in nitric acid solution when a 
small amount of mercury is added to render the silver deposit adhesive. 
Silver ‘and bismuth are easily separated in the same way if the auxiliary 
potential’ is rigorously controlled. ey are 
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im ammoniacal solution, if the procedure described is closely followed... 


above are © for analytical 
B. w. 


M...AxYoutz. (Am. Chem. Soc.,, J. 46. pp,..545-554, March, 1924. 
Anode decomposition potential, measurements made. with various organic 
compounds in potassium chloride.or hydrochloric acid. solution show little 
or no, depolarisation to indicate, chlorination. of, the substance, although 


at higher current-densities chlorination will,occur. . It is. found possible | 


to chlorinate acetic acid when mixed with HCl, using a carbon anode. 
The depolarisation observed at a Pt anode in such a mixture is shown to 
be due not to chlorination but to.the different..free energies of Hl in 
that solution and:in water.. When chlorine overvoltage i is developed at a 
Pt anode and acetone, acetic acid, or other organic, compounds are added, 
no potential drop occurs, showing. no depolarisation i is taking place. Ati is 


whether OF. organic. can be chlorinated... 


1630. of Tin, ‘Bathe F. Halla, "(Zeits. Elektro- 
chem,’ 30..-pp. 124-138, March, 1924.)—The. precipitation, of tin from 
solutions, containing, hydrofiuosilicic.acid, was studied:, .The dependence 
of the stanni-stanno, and.the tin stanno ‘potentials. upon the acidity. of 
the. solutions was, investigated... The..current density-potential ,curves 
of tin in fluosilicic and other solutions,.were determined, and. the 
influence of additions of other salt,.and the depolarising. effect of oxygen 


from» air were followed. ..The.*déle played by the addition. of boric 


acid, tartaric acid, formic acid, etc., to fluosilicic acid tin baths is explained 
by the action of colloids. From the variation of the potential, and the 
current density-potential curves in solutions, in which the staas.ays. ions 
were oxidised’ by it was shown. that velocity. of of 
dilute Sn++ solutions was less than the of 
14 1631. Cataphoretic Postel, Debye and 
E.. Hiickel.., (Phys. Zeits. 25. pp. 49-52, Feb. 1, 1924.)—In an electric 
field. of intensity X, small particles travel with, a velocity V proportional 
to X.,.According to Helmholtz. the particles, will assume a potential ¢ 
against the liquid, and there will be electrostatic, attraction or repulsion 
between the charge and the ions of the surrounding liquid in the: ionic 
atmosphere, the space charges in which have been investigated by Gouy, 
Chapman, and by the authors (Abstract 2541 (1923)}... In many circum- 
stances the distribution of the charges in that atmosphere is unimportant, 
But the field X would make the particle wander to the right and would 
also drive the»atmosphere to the left, andthe resulting V will be smaller 
than it‘would »be in the absence; of that atmosphere. The formula: of 
Smoluchowski,' V is generally ‘accepted; where D is the 
dielectric constant and 7 the friction constant of the liquid. _V depends 
not ‘only on.the distribution of the charge in: the atmosphere, but also.on 
the shape of the particle. The authors prove mathematically that: the 
formula only holds generally as long as the thickness of the atmosphere 
is small by comparison with the. dimensions of the particle, and: that the 
factor cannot always have that»value. For a: cylinder 1/4m will 


ong 
toy 
‘aK 
Ra 
3 
B. W..C 
‘ 
ot! 
“tm 
4 
4 


be correct it should be Yom. Concrete cases are not worked 
BB 


1632. The re Ome of the Intermediate Oxides on the Electrolytic Short- 


Circuit Effect. C. Holmboe. (Zeits. Elektrochem, 30. pp.‘ 88-90, 


Feb.;1924.)——It is found that a film of nickel 0-05 mm. thick will practically _ 


eliminate the ‘‘‘ passivity of an iron anode in caustic soda solution. — 
The short-circuit effects previously described {see Abstract 701 (1924)] 


are due to the formation of a superoxide at the surface of the anode during © 


the which’ causes current to flow when the cell’ is short- 


S: Glasstone. (Chem. Soc., J. 126. pp. 250-260, Jan., 

1924.)—The méthod ‘used is that referred to in Abstract 705 (1924), lead 
‘being used as an electrode: The’value of the potential of the polarised 

_  @lectrode’' was measured at known intervals after the polarising current 


was switched off. The results were plotted as potential/time: curves, 


- and the curves were extrapolated so as to obtain the value of the potential 
at the time of breaking the circuit, and hence the overvoltage ‘at ‘that — 


moment. Results are given for both anodes and kathodes. At low 


: current-densities the results obtained are almost identical with those ce 
| obtained by the direct method, but with larger currents there is greater 


divergence. The author considers that the direct method is the most 
convenient one for the ‘measurement of overvoltage. He is of opinion 


- that the difference between the values obtained by the direct. method 


and those by extrapolating is probably due to the existence of a metal- 


- gas-electrolyte system situated at the surface of the electrode. The surface 


resistange at a lead electrode of 1 sq. cm. area in normal sodium hydroxide 


orn al sulphuric acid is not more than 4 ohms. The author is of the 


opinion ‘that the existence of a transfer is very great 

1634. The Influence of on N. 

D. Stepanow. (Zeits. Elektrochem. 30. pp: 138-148, March, 1924: It 

is found ‘that a maximum elevation of the overvoltage occurs at» anodes 

of platinum, silver, gold, and carbon in sulphuric acid when the fluoride 


 eoncentration reaches a certain definite value. ‘Thisisduetotheformation 
of a film of oxyfiuoride on the surface of the metal, which, however, is 
_ dissolved when the fluoride concentration is increased.. The discharge 
potential curves of platinum electrodes were investigated’ and the results 
 #ndicate the formation of oxide-films of PtO,, PtOs, in the 


4635. Effect of Pressure on: Overvoliage. S.J. Bircher and W..D. 
Harkins. (Am. Chem. Soc., J. 45. pp. 2800-2898, Dec:,/1993.)—The - 


.. vegults of the experiments here described shaw. that the effect of pressure 
om the’ potential of a kathode at which hydrogen is: being liberated. is. in 
_. general very small at pressures between 760 mm. and 11 mm. ; the slight 


changes which occur are due to bubble expatision and consequent shielding 


ofthe kathode and to increased stirring cansed by the more rapid bubble 
liberation at low pressure. Overvoltage defined with reference to a 
geversible hydrogen electrode increases as is 
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increase’ being paralleled entirely 'by:a decréase in the potential: of) the 
hydrogen: éléctrode,  Bétween'760 mm. and mim: variation 
Of the overvoltage is about’ 50 millivolts; 
data ‘obtained ‘ure discuised in to. and ‘Adler's 
Of (Abstracts 359 and 973 °(1919)},; according to which 
where E is the overvoltage; the pressure in the 
bubbles, and v4 the surface tension of the liquid. These 
authors eoficlude that thé ‘bubble radius” is practically: constant» for 
different pressures, so that the ovérvoltage should vary inversely as the 
ressuré and thus incréase very rapidly as low pressures are approached: 
é results now described indicate that the overvoltage increases with 
detrease of pressure ‘only to the extent ‘that the hydrogen électtode 
poténtial dedreasés, that is, as the logarithm of the pressure. The fact 
that earlier work itt the authors’ laboratory gave fora number of inactive 
metals the same temperature coefficient of overvoltage, which decreases — 
by 2 millivolts per degree in 0-IN’ sulphuric acid seems to imply that 
the surface tension of the liquid isan important: factor im overvoltage. 
According to the above facts, MacInnes and Adiler’s theory is a partial 
father than a complete theory of overvoltage.’ The overvoltage at:a 
mercuty meniscus: in dilute sulphuric acid increases as the large bubble 
Hydrogen-Ton Concentration. Part I, Antimony» Kathode in 
Alkaline Solution. H. J.S. Sand and E.J. Weeks. (Chem. J. 125. 
pp. 160-168; Jan:, 1924.)—The authors have extended their previous work 
Of polarisation ‘overvoltage of antimony kathodes' (Chem. Saryjj. 1923, 
123: 456). In alkaline solutions; ‘this is determined by the equation 
= 2h, in which h is the PH voltage, and a is a constant depending 
on the temperature. This is explained by the assumption an. ion 
H(CH)3 exists: which has a definite super-solubility limit... a 
sufficient nutnber of these ions have assembled, they will decompose 
simultanéously with the formation of a gas bubble, whichis a satisfactory 
explanation of the observed facts: The conclusion is arrived at that the 
identical overvoltage — pH ‘elation should’ be obtained: other metals 


hee 1637. ‘Phopordtion Fused: s. (am, 
Soc., Trans. 43. pp. 215-226; . Dise.,. 225-230, 1923.) — 
In the course of certain alloy investigations a considerable quantity of 
zitconium was needed to pursue the work, and its preparation in the 
laboratory became necessary. Although nothing novel is claimed for 
the process described, there are a number of interesting features and 
ésséntial precautions involved in the production of the metal, which are 
considered of ‘sufficient importance to be. published. in some detail, 
Experimental data’telating to: the melting-point of zirconium metal are 
also given, as well .as a brief description,of some new. alloys. .After con- 
sideration of the various methods employed in'the past, it was decided 
to adopt the method, in ‘which zirconium. tetrachloride is. reduced by 
sodium.» The furnace used:in the preparation of zirconium tetrachloride 
‘was of the horizontal, wire+bound ‘tube type; in which temperatures up 
to 1000° C. are obtainable: The catbide was placed 
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boats approximately 3 x 6 x 1 in. deep. These boats held approxi-~ 
mately 8 oz. of material each and were: inserted: in a,fused. silica tube 
which fitted snugly into the furnace. The .diameter of this vitreosil.tube 
was about 3 in. and the length about.3 ft.’ One end.of.the tube was 
fitted into a terra-cotta condenser by means of a thick rubber stopper. 
The other end of the condenser was also sealed with a rubber stopper 
of equal size, in the centre of which was an’ opening for the chlorine outlet 
tube. This condenser was approximately 12 in. in diameter by 18 in. 
long. After placing the carbide in the boats the tube was, sealed and 
the current applied until a. temperature of 500° C.. was indicated by a 
thermo-electric pyrometer, the couple being adjacent to the outside wall 
of the silica tube. At this time a stream of chlorine was allowed to. pass 
over the carbide, the temperature being held as close to.500°; or 550° C, 
as possible, -be.the best temporntare stand; 
point of selective separation of the iron... 

"The furnace used for the reduction ‘of the: zirconium. tetrachloride 
was 21} in. in height, and had an outside diameter of 6 in. It. consisted 
of two. parts, the upper containing the periscope for observing the tempera- 
ture of the reaction, and a:tube connecting with the vacuum pump. The 
lower ‘part of the furnace consisted essentially of a cylindrical tube having 
an inside diameter of 5 in. and }-in. wall; to’ which a base is welded, the 
upper part having a 5-in. opening with a welded steel collar. The height 
of the cylinder was 13 in. and the collar 1% in. in diameter. Just below 
this collar is a threaded plug in which the terminals are placed to conduct 
the current to the inside of the cylinder.. \A lead gasket was used. between 
the top and the base to make an absolutely air-tight joint. The heating 
unit consisted of an alundum core wound with nichrome, and was2} in, — 
inside @iameter by 9 in. long. Between the outside. wall. of ‘this core 
and the steel shell the space was insulated with sand. . The steel cylinders 
in ‘which the zirconium tetrachloride and ‘sodium were packed, were 
8} in. long’ by 1} in. in diameter, and were provided with screw tops. 
Dense crystalline zirconium tetrachloride only was employed, to make 
the metal; since it ‘was more permanent in air and permitted a, greater 
weight of material to be used per charge, due to the smaller volume. 
The amount of chloride and sodium used, for each reaction was, based 
upon’ the equation: ZrCly + 2Nayg = 4NaCl + Zr. The. theoretical 
amounts would therefore be 232 g. of chloride plus 92g. of sodium, this 
yielding about 90g. of metal. In actual practice 230 g. of chloride and 
92g: of soditim were used, as the slight excess of the sodium can. be easily 
washed out, and a complete reduction of the tetrachloride was thus assured. 

Zirconium ‘chloride and sodium in the proportions given above ‘were 
rapidly placed in alternate layers in the iron cylinder, the cap was tightly 
screwed on, and the cylinder inserted in the furnace. The furnace top 
- was then bolted tightly on, and the ‘cylinder exhausted. At this stage 
the current was ‘applied and within a short time a temperature of 500° 
to 600° C. was reached. Close observation at this point showed a sudden 
rise in temperature, the cylinder reaching about: 900° to-4000° C. . It 
‘was held at this temperature for a short’ time, the current was turned 
off,and when the cylinder had become cold the pump was cut off and 
the furnace opened. If this procedure be carefully followed, meta] having 
the following ‘approximate percentage analysis will be obtained: 
Zr 99°28, Fe 0-14, Ti 0-13, Si 0-07, Total 99-62. The metal ‘suffers 
little ‘loss either in concentrated’ or in dilute or acid, 
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even. when boiled therein. It is also practically insoluble-in dilute, sul- 
phuric acid, but dissolves completely in. seta concentrated. sulphuric 
J. C.K. 


"1638. Electrolytic Qsidation of Catherine, M. 
Moore. (Am. Electrochem. Soc., Trans, pp. 273-284, 1922,)--Con- 
trary to the claim of Ger.. Pat 92007 (1897), no. appreciable | proportion 
of vanillin could be obtained by the electrolytic oxidation ,of;isoeugenol.. 
The latter is. highly susceptible to oxidation to.a wide variety of. possible 
and vanillin itself is readily oxidised 


1639. Electrolytic and Chemical, Chlorination A and 


H. S. Frank, (Am. Electrochem, Soc., Trans.43,. pp. 107-117, 1923.)— 


Benzene may be chlorinated by. stirring it.-with either hydrochloric acid 
or aqueous sodium chloride and electrolysing the mixture, . The yield of 
chlorobenzene is increased by introduction of iodine as aicarrier and by 
increase of the temperature up to.60°, and. is atfected. by the efficiency of the 
stirring. The quantity of. more highly chlorinated. products. formed 
generally increases as the temperature is raised, and the amount of benzene 
decomposed to carbon dioxide by anodic oxidation increases at the same 
time. The proportion of product insoluble in alkali increases rapidly with 
increase in the current-density. In the chemical chlorination of benzene 
water acts as a carrier, no substitution ‘taking place» when dry chlorine is 
passed dry bearene, are then formed. 
i> H. P. 


| 1640. “Electrolytic Deposition of N ickel i in F orm. 
(Zeits. Elektrochem, 30. pp. 20-29, Jan.,,.1924.)—In order to_st; 

properties and sizes of the nickel particles deposited from solu 
various concentrations and kathode current-densities as well as the 
potentials, the authors surround a wire of.nickel, 3mm. in diameter, in 
a solution of nickel nitrate (neutral or ammoniacal) with a tubular anode 
of nickel foil, through which the electrolyte is drawn downwards by a 
stirrer. - The electrodes are stationary ; the kathode is previously etched 


.with alkali and nitric. acid. The deposit obtained is scraped off. the 


kathode by means of filter paper and examined ;, the kathode is then 
etched again for a new experiment. The concentration. ranged from 
0-005 to 0-1n and the current-density from 2 up. to 1600 milliamps, per 
sq. cm. The author distinguishes two main types of deposits: a homo- 
geneous, hard grey and adhesive deposit, and a dark-black soft disperse 
deposit of egg-shaped particles; the deposits were never crystalline; 
some nickel hydrate was also deposited. The current-density at which 
the deposit becomes. disperse (inversion) increases with increasing nickel 
concentration and is smaller in ammoniacal than in neutral solutions. ,The 
size of the particles ranged from.0:3.to 2:5 yw, increasing for each concen- 
tration with increasing ‘current-density to a maximum, then falling off 
or remaining, constant. The differences between the two types are not 
due to different sizes of particles. The changes,in the appearance go more 
or less together with the evolution of hydrogen which, however, may set 
in before or after the visible changes. Ammonia is also liberated at high 
current-densities, even from neutral solutions. When a change takes 
place the potential of the kathode becomes more negative by 0-08 volt. 
To determine this potential another cell has, to 
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intermiiteent currents vane as done’ in the 
if ammonium ‘anialgams. 5 


1641. ‘Formation of Iodide of Hydrogen by the Silent Dah E. 
Warburg. (Zeits.\f) Physik, 21. 6. pp. 372-380, 1924.)—To explain the 
‘phenomena bringing about chemical action in the silent discharge quatttita- 
tive experiments are necessaty, so that the amount of chemical action 
and its dependence upon the physical’ conditions can be treasured. In 
present ‘paper the formation of HI from Iy and Hg is’ dealt with. A 
-Curtent of hydrogen charged with iodine wagedt is led' through a Siemens 
‘ tube and the ratio of the HI formed to the I entering the tube in depen- 
dence 'tipdn“the vapour pressure of the iodine, on the velocity of the gas 
curtrént, as'well as on’ the p.d. and. current, is measuted. The obsérvations 
are:catried out at three different temperatures: (a) Rootn temperature, 
(b) 30° and 40°C. It is shown by ‘the results‘ obtained that the 
curtent not only causes HI to be formed, but also decomposes HI. This 
result is discussed, making the assumption that the formation of HI is 
proportional 'to the concentration. The'tesults obtained ‘are cotripared 

1642) ‘The Production of C Chlovate with: a 
Kathods: -G. Grube and A. Burkhardt, (Zeits. Elektrocheni. 30. 
pp. 67+72, Feb.; 1924.)--The kathodic reduction of the hypochlorite and 
chlorate produced by the electrolysis of alkali chlorides without the use 
of a diaphragm i is almost entirely prevented by the use of a kathode coated 
with ¢hromiium, probably owing to the protective action of the oxidation 
tee ef chromium which are formed. A rough surface is better than 
hed 6né for this purpose. The technical application of this method 
eperid upon the durability and adhesiveness of the chromiim ee. 

B. W. 


which 


Reiduistion of 3: 3Dinitrodiphenylsulphone. J. Lacroix. (Comptes Ren-: 
dus, 178. pp. 483-486, Jan. 28, 1924.)}--This reduction’ gives a 
yield when an alcoholic solution of the dinitro-compouhd acidified with 
‘hydrochloric acid is used’ as the kathode liquid and the kathode consists 

Of nitkel foil covered with spongy tin, the anode being of lead and immersed 
in 10% “The kathode liquid is kept itt agitation and at 


a. Rhodes. (Chem. Soc., J. 126. pp. 438-442, Feb., 1924.)— 
Determination of ‘the “‘ apparent ‘tratisport number for the negative 
Of potassium oleate gives’ the value of 0-725 in ©*2N solution at 
35-16". © This high valte renders: it probable that potassium is present 
the‘dnode consists of olete atid: P. 
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